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Ordered , — [Friday, 2\at May 1880]: — Thatu Select Committee be appointed to inquire 
into the best means of diminishing the frequency and the extent of Failures in the 
Potato Chop. 



Committee nominated— [Friday, 4 th June 1880] — of — 



Mr. Arthur Moore. 
Sir Hervey Bruce. 
Mr. Macdonald. 

Sir Edmund Filraer. 
Mr. Earp. 

Mr. Macartney. 

Mr. Barclay. 

Mr. Stewart. 



Lord More ton. 
Mr. Storer. 

Mr. Colman. 
Mr. Hound. 

Mr. Evans. 

Mr. Tottenham. 
Major Nolan. 



That the Committee have power to send for Persons, Papers, and P«,ecords. 
That Five be the Quorum of the Committee. 

Ordered, — [ Friday , WthJune 1880]: — That the Committee do consist of Seventeen 
Members. 

That Mr. Creyke and Mr. Lalor be added to the Committee. 
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THE SELECT COMMITTEE appointed to inquire into the best Means of 
Diminishing the Frequency and the Extent of Failures in the Potato 
Crop ; Have agreed to the following REPORT : — 

Your Committee having from its formation been of opinion that its primary 
duty consisted in the collection of evidence, summoned several gentlemen who, 
by their official position, or from their writings, might be supposed to be 
specially acquainted with the botanical or chemical aspect of the Potato 
Disease. 

The list of scientific witnesses included : — 

Mr. W. T. Thistle ton Dyer, Assistant Director of the Royal Gardens at 
Kew. 

Mr. H. Carruthers, f.r.s., Head of the Botanical Department of the British 
Museum. 

Professor T. Baldwin, Superintendent of Agricultural Department of the 
National Board, Ireland. 

Dr. A. Yoeckler, rn.D., f.r.s., Consulting Chemist of the Royal Agri- 
cultural Society of England, 

Mr. "Worthington Smith, F.R.8., and Fellow of the Linmean Society. 

Your Committee have also heard the evidence of the following growers of 
potatoes : — 

Mr. Crighton, Arbroath, Forfarshire. 

Mr. Thomas M. Nicoll, Forfarshire. 

Mr. Charles Rintoul, East I.othian. 

Mr. W. Ritchie, East Lothian. 

Mr. J. Robertson, County Dublin. 

Mr. J. May, Kent. 

Mr. S. Coleman, Londonderry. 

A third class of witnesses included Mr. John Nicoll, who originally produced 
the Champion potato from the seed ; Mr. William Ingram, Belvoir Castle ; 
Mr. Shuter, potato salesman; Mr. I-I. Thompson, who had a specific remedy 
the nature of which he did not disclose. 

Your Committee have examined all witnesses who actually presented them- 
selves in the committee-room, but have been obliged to make a selection from 
the numerous witnesses at a distance who were anxious to be examined. 

The evidence of the scientific witnesses seems to have clearly agreed on the 
nature of the disease, which according to them consists in the growth of a 
fungus, Peronospora in, festans, on or in the plant. 

One witness, Mr. Worthington Smith, declared that there were two distinct 
although closely allied fungi, Peronospora wfestans and Fusisporhm soluri, but 
as the attributes of both fungi are nearly identical, it does not seem to be at 
present of much practical importance to determine whether the disease consists 
in one or two closely allied fungi. 

The scientific witnesses agreed in their belief that the disease spread during 
the summer by means of spores or seeds, which first attack the leaves or haulms 
of the plant, the disease then descending to the tubers. 

The scientific witnesses were agreed that a single fungus would produce 
thousands of millions of such spores, and that, each of these spores would be 
capable in a very short time, certainly not exceeding 48 hours, of becoming a 
developed fungus, and of producing fresh spores. 
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This almost inconceivable fecundity accounts for tlie rapid spread of the 
disease during the summer. 

An examination of the evidence will however di-close one important point 
of difference between the scientific witnesses, some of these gentlemen asserting 
that the spores are wafted considerable distances by the wind or atmosphere, 
while others argue that, as a general and practical rule, the spores might be 
considered as incapable of being borne to a distance by the wind. Most of 
the witnesses, however, agreed that the spores could be and were largely 
conveyed from place to place by birds, ground game, insects, and by uncon- 
scious human agency. 

The second important point on which the scientific witnesses were examined 
was tlie manner in which the disease was carried over from year to year through 
the winter. 

The scientific witnesses generally agreed that the spores which during the 
summer extend the disease from plant to plant with fearful rapidity were inca- 
pable of living over the winter, but as to how the disease hybernated there was 
again a difference of opinion. 

Some witnesses (without actually denying the existence of resting spores) 
believed that the disease was mainly carried over the winter by the mycelium 
(the filaments which constitute the body of the fungus), which remains 
sometimes attached to the outside, sometimes within the skin of the potato. 
According to these gentlemen, the disease would generally be planted with the 
potato seed, although it might to a lesser degree remain on the old stalks and 
he spread with the manure. 

Other witnesses attach great importance to resting spores ; these spores are 
sexually vitalised spores, with an infinitely greater vitality than the ordinary 
spores, and those of the Peronospora infestcins are capable of living undeveloped 
and exposed to the ordinary vicissitudes of climate for as long as three years 
(according to Mr. Worthington Smith). If the theory, of resting spores be 
accepted in its entirety, then the disease would be largely carried over the 
winter, not only in the seed potato, hut in the stalks, the manure heap, and iu 
the ground itself. 

The chief essential conditions for the full development and rapid spread of 
the disease, seem to be the coincidence of moist weather, with a particular 
stage of the growth of the plant and development of the fungus ; as a rule, 
the time in which excessive moisture is to be most dreaded is during the last 
two weeks of July, and the first two of August. Individual instances of the 
disease appear, however, sometimes as early as May. 

None of tlie scientific witnesses connected the spread of the disease directly 
with electrical phenomena, although the conditions of moisture and perhaps 
of heat usually attending or immediately preceding thunder storms, are most 
favourable to the rapid propagation of the fungus. 

There is a conflict of testimony as to whether the disease was introduced into 
this country in 1845, or whether it existed in a modified form long antecedent to 
that date, its virulence being then strongly developed in consequence of the 
exceptional weather of that period. 

The scientific witnesses concurred in the opinion that it is advisable to take 
the precaution of burning the stalks of diseased potatoes, so that neither the 
diseased stalks nor tubers should be thrown upon the land or the manure heap, 
hut that if the tubers be used for feeding purposes they should be previously 
boiled ; as if consumed in a raw state there is no guarantee that the spores of 
the disease would be effectually destroyed. 

All strongly objected to sowing a second crop of potatoes within a certain 
period in the same land ; those who believed in resting spores having a greater 
objection than the others. 

With regard to manures, no specific against the disease was even sug- 
gested, although the want of potash, where seaweed is not used, was alleged 
to be very marked on the smaller farms in Ireland. 

Any anti-fungus or caustic preparation applied to the seed or the soil 
would be on the whole beneficial, but, as far as our knowledge extends, unlikely 
to arrest the disease. 

All the witnesses agreed that it seemed hopeless to prevent the spread of 
the disease when it had once set in, except possibly, according to some, by 

cutting 
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cutting- or pulling tlie stalks, which proceeding would prevent the ripening 
of the potato, and lessen the weight of the crop secured. 

Only one witness, Professor Baldwin, believed in the possibility of stamp- 
ing out the disease. The scientific witnesses concurred in believing that it was 
possible and probable that we might find or develop varieties of potatoes 
which would be more capable of resisting the disease than those hitherto 
produced ; they also believed that if an early potato could be extensively grown 
it might be ripened before the usual time for the development of the fungus. 
With regard to storing the crop, the scientific witnesses urged the necessity of 
preventing vegetable fermentation, which by causing heat favours the growth 
of the fungus ; coolness and ventilation are the points to be studied, particularly 
with regard to potatoes for seed purposes. 

The scientific points on which further proofs seem necessary are, first, as 
to whether the summer spores are borne by the atmosphere to considerable dis- 
tances, and, secondly, as to how the disease is carried over the winter, whether 
by resting spores, or by the mycelium, whether mainly in the seed, the ground, 
or the manure heap. 

The necessity for the production of new varieties is concurred in by all 
witnesses. 

The evidence of the growers of potatoes pointed to the advisability of 
drainage, of judicious manuring, and of good cultivation, but all confessed that 
none of these remedies, or even all combined, were sufficient to insure perfect 
safety to the crop. 

The large growers seem to have been all most careful in the choice of 
their seed, and anxious to obtain it from a district different from their own. 
To rear the seed at a higher altitude than that in which the market crop was 
grown was much dwelt on. 

The growers agreed that within their experience many varieties of potatoes 
had disappeared, having become utterly worn out, and that all had deteriorated 
in their disease-resisting powers, although, at the same time the edible qualities 
of the potato considerably improve as each variety of the polato recedes 
from the seed. 

The general testimony of the growers led to the conclusion that each variety 
derived from the seed takes, four to six years to be really established, and that 
then it is often worthless, but that if it should turn out to be a valuable class of 
potato it steadily improves in flavour by cultivation ; however, after a certain 
time, any comparative immunity from disease which it may originally possess 
disappears. 

With good cultivation the time at which a new variety might be expected to 
degenerate would be about 20 years after its establishment. 

All the witnesses bore testimony to the great disease-resisting powers up 
to the present date of the Champion potato ; they also warned the Committee 
that the Champions must be expected to succumb in their turn. 

"With regard to the cultivation of the potato in Ireland, it was shown that 
the great hulk are produced by small farmers ; that they often sow every second 
year in the same ground ; that no precautions are taken against propagating 
the disease from year to year through the stalks ; that the smallest potatoes are 
habitually used for seed, and that above all there is no change of seed. 

It seems also clear that where seaweed is not used, a sufficiency of potash is 
rarely restored to the soil by the tillers of small plots. 

Your Committee ore of opinion that the larger growers of the potato in 
Scotland, in England, and in some parts of Ireland, such as the counties of 
Dublin and Louth, are, in all matters wliich are included in the ordinary 
business of a farmer, well able to look after their own interests ; but that the 
creation of new varieties of potatoes cannot be considered to be included in the 
ordinary business of a farmer. On the other hand, it may he said that the 
great mass of potato producers in Ireland, and possibly to a lesser extent the 
cultivators of small plots in Great Britain, have not, up to the present time, 
taken the most ordinary precautions to produce a certain and healthy crop, 
and that this class of small holders might be easily benefited at a small cost to 
the Government. 

Your Committee are of opinion that the production of new varieties of the 
potato, from seed, or possibly the improvement of existing varieties by a 
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careful selection of tubers, is of considerable national importance ; at tbe same 
time, this creation of new varieties does not seem to offer to the individual who 
devotes himself to their production, much hope of remuneration. 

Under these circumstances it would seem that the search for new varieties 
must be undertaken, either by the combined enterprise of the larger potato 
growers, working through such societies as the Royal Agricultural Societies of 
England or Ireland, and the Highland Society, or by the Government ; as up 
to the present but little has been effected by the former plan, it would seem time 
for the Government to lend assistance. 

Your Committee are of opinion that experimental undertakings for the 
creation and establishment of new varieties of the potato should be encouraged 
in England, Scotland, and Ireland. Whether this should be done under 
direct Government control, or under that of existing Agri cultural Societies, 
subsidised by Government, is a point which mig! it with advantage be determined 
differently in tbe different countries. 

In Ireland the best plan would probably be to further extend the farms 
of the Agricultural Department of the National Board, and to specifically 
direct the attention of the superintendent of these farms to researches on the 
potato disease, and to the creation, the selection, and establishment of new 
varieties of the potato. 

In England and Scotland it might be advisable to consult with the 
leading agricultural societies as to whether, if subsidised, they would undertake 
the necessary work, subject to Government inspection and control ; should 
these societies decline the task, your Committee are distinctly of opinion that 
the Government should appoint in each country a superintendent, who should 
conduct the necessary experiments, and who should endeavour to furnish new 
and successive disease-resisting varieties of potatoes. 

Whether land should be secured permanently or otherwise for producing new 
varieties of the potato, and encouragement should be given to farmers and 
private producers of new varieties, are points of detail which might safely be left 
to the superintendents to determine. 

Your Committee are further of opinion, that in Ireland, provision should be 
made by authority of the Government for supplying good seed potatoes to small 
growers for cash payments. 

9 July 1880. 
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PROCEEDINGS OF THE COMMITTEE, 



Wednesday, 9 th June 1880. 



MEMBERS PRESENT : 



Mr. Evans. 

Mr. Storer. 

Sir Hervey Bruce. 
Mr. Colraan. 

Major Nolan. 

Lord Moreton. 



Mr. Tottenham. 

Mr. Earp. 

Mr. Barclay. 

Mr. Bound. 

Mi*. Arthur Moore. 
Mr. Stewart. 



Major Nolan was called to the Chair. 



The Committee deliberated. 



[Adjourned till Tuesday next, at Twelve o’clock. 



Tuesday, \blh June 1880. 



MEMBERS PRESENT : 



Major Nolan in the Chair. 



Mr. Macdonald. 

Mr. Earp. 

Mi-. Tottenham. 

Mr. Barclay. 

Sir Edmund Filmer. 
Mr. Storer. 

Mr. Stewart. 



Mx*. Creyke. 

Mr. Bound. 

Mr. Colman. 

Mr. Macartney. 

Sir Hervey Bruce. 
Mr. Arthur Moore. 



Mr. W. T. Thistleton Dyer, Mr. William Carruthers, Mr. James Crighton, and Mr. 
John Nicoll, were severally examined. 

[Adjourned till Friday next, at Twelve o’clock. 



Friday , 18 th June 1880. 



MEMBERS PRESENT : 



Mr. Macartney. 
Mr. Macdonald. 
Mr. Barclay. 

Sir Hervey Bruce. 
Mr. Stewart. 



Major Nolan in the Chair. 

Sir Edmund Filmer. 
Mr. Bound. 

Mr. Earp. 

Mr. Colman. 

Mr. Creyke. 



Mr. r. Nicoll, Mr. Umlaut, and Mr. William Hitch*, we severally examined. 



[Adjourned till Tuesday next, at Twelve o’clock. 
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Tuesday , 22 nd June 1880. 



MEMBERS PRESENT: 

Major Nolan in the Chair. 



Sir Hervey Bruce. 
Mr. Macartney. 

Mr. Storer. 

Sir Edmund Filmer. 
Mr. Evans. 

Lord Morton. 

Mr. Macdonald. 

Mr. Stewart. 



Mr. Arthur Moore. 
Mr. Round. 

Mr. Earp. 

Mr. Col man. 

Mr. Barclay. 

Mr. Tottenham. 
Mr. Creyke. 



Mr. John Robertson, Mr. James May, Mr. Samuel Coleman, and Mr. William Ingram 
were severally examined. 

[Adjourned till Friday next, at Twelve o’clock. 



Friday , 25 tk June 1880. 



MEMBERS PRESENT: 



Major Nolan in the Chair. 



Mr. Arthur Moore. 
Mr. Macdonald. 

Mr. Stewart. 

Mi\ Round. 

Sir Edmund Filmer. 
Mr. Storer. 



Mr. Column. 

Mr. Earp. 

Sir Hervey Bruce. 
Mr. Barclay. 

Mr. Tottenham. 
Mr. Macartney. 



Professor Baldioin and Dr. Augustus Voeckler were severally examined. 

[Adjourned till Tuesday next, at Twelve o’clock. 



Tuesday , 29 tli June 1880. 



MEMBERS PRESENT : 



Major Nolan in the Chair. 



Mr. Macdonald. 

Sir Hervey Bruce. 
Mr. Arthur Moore. 
Sir Edmund Filmer. 
Mr. Storer. 



Mr. Cohn an. 
Mr. Earp. 
Mr. Stewart. 
Mr. Barclay. 
Mr. Round. 



Mr. Henry Thompson , Mr. Worthington G. Smith, and Mr. James Legosick Shuter 
were severally examined. 



• [Adjourned till Friday next, at Twelve o’clock. 
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IX 



Friday , 2nd July 1880. 



MEMBERS PRESENT: 



Major Nolan in the Clmir. 



Lord Moreton. 

Sir Hervey Bruce. 

Sir Edmund Filmer. 

Mr. Storer. 

Mr. Stewart. 

Mr. Macdonald. 

Professor Baldwin was further examined. 



Mr. Round. 

Mr. Arthur Moore. 
Mr. Macartney. 

Mr. Earp. 

Mr. Colraan. 



[Adjourned till Friday next, at Twelve o’clock. 



Friday, 9th July 1880- 



MEMBERS PRESENT: 



Major Nolan in the Chair. 



Lord Moreton. 

Sir Hervey Bruce. 
Sir Edmund Filmer. 
Mr. Storer. 

Mr. Colman. 



Mr. Creyke. 

Mr. Evans. 

Mr. Earp. 

Mr. Macdonald. 
Mr. Round. 



Draft Report proposed by the Chairman, read the first time, as follows : — 

“ 1. Your Committee having from its formation been of opinion that its primary duty 
consisted in the collection of evidence, summoned several gentlemen who, by their official 
position, or from their writings, might be supposed to be specially acquainted with the 
botanical or chemical aspect of the Potato Disease. 

“2. The list of scientific witnesses included : — 

“ Mr. W. T. Thistleton Dyer, Assistant Director of the Royal Gardens at 
Kew. 

“ Mr. H. Carruthers, f.r.s., Head of the Botanical Department of the British 
Museum. 

** Professor T. Baldwin, Superintendent of Agricultural Department of the 
National Board, Ireland. 

“Dr. A. Voeckler, ph.d., f.r.s., Consulting Chemist of the Royal Agricul- 
tural Society of England. 

“ Mr. Worthington Smith, f.r.s., and Fellow of the Linnsean Society. 

f< 3. Your Committee have also heard the evidence of the following growers of 
potaoes : — 

“ Mr. Crighton, Arbroath, Forfarshire. 

“ Mr. Thomas M. Nicoll, Forfarshire. 

“ Mr. Charles Rintoul, East Lothian. 

“ Mr. W. Ritchie, East Lothian. 

“ Mr. J. Robertson, County Dublin. 

“ Mr. J. May, Kent. 

“ Mr. 8. Coleman, Londonderry. 

“ 4. A third class of witnesses included Mr. John Nicoll, .who originally produced the 
Champion potato from the seed; Mr. William Ingram, Belvoir Castle; Mr. Sliuter, 
potato salesman ; Mr. H. Thompson, who had a specific remedy the nature of which he 
did not disclose. 

“ o. Your Committee have examined all witnesses who actually presented themselves in 
■ the committee-room, but have been obliged to make a selection from the numerous wit- 
nesses at a distance who were anxious to be examined. 

274-Sess. 2. b “6. The 



Printed image digitised by the University of Southampton Library Digitisation Unit 




I'KOCEEDINGS OE THE 



« 6. The evidence of the scientific witnesses seems to have clearly agreed on the nature 
of the disease, which according to them consists in the growth of a fungus, Peronospora 
infestans, on or in the plant. 

" 7. One witness, Mr. Worthington Smith, declared that there were two distinct al- 
though closely allied fungi, Peronospora infesf.ans and Fusisporium solari, but as the 
attributes of both fungi are nearly identical, it does not seem to be at present of much 
practical importance to determine whether the disease consists in one or two closely allied 
fungi. 

« 8. The scientific witnesses agreed in their belief that the disease spread during the 
summer by means of spores in seeds, which first attack the leaves or haulms of the plant, 
the disease then descending to the tubers. 

« 9. The scientific witnesses were agreed that a single fungus would produce thousands 
of millions of such spores, and that each of these spores would be capable in a very short 
time, certainly not exceeding 48 hours, of becoming a developed fungus, and of producing 
fresh spores. 

“ 10. This almost inconceivable fecundity accounts for the rapid spread of the disease 
during the summer. 

“11. An examination of the evidence will, however, disclose one important point of 
difference between the scientific witnesses, some of these gentlemen asserting that the 
spores are wafted considerable distances by the wind or atmosphere, while others argue 
that, as a general and practical rule, the spores might be considered as incapable of being 
borne to a distance by the wind. Most of the witnesses, however, agreed that the spores 
could be and were largely conveyed from place to place by birds, ground game, insects, 
and by unconscious human agency. 

“ 12. The second important point on which the scientific witnesses were examined 
was the manner in which the disease was carried over from year to year through the 
winter. 

“ 13. The scientific witnesses agreed that the ordinary spores which during the 
summer extend the disease from plant to plant with fearful rapidity were incapable of 
living over the winter, but as to how the disease hybernated there was again a difference 
of opinion. 

“ 14. Some witnesses (without actually denying the existence of resting spores) believed 
that the disease was mainly carried over the winter by the mycelium, the filaments which 
constitute the body of the fungus, which remains sometimes attached to the outside, some- 
times within the skin of the potato. According to these gentlemen, the disease would 
generally be planted with the potato seed, although it might to a lesser degree remain on 
the old stalks and be spread with the manure. 

“ 15. The other school attach great importance to resting spores ; these spores are 
sexually vitalised 6pores, with an infinitely greater vitality than the ordinary spores, and 
capable of living undeveloped and exposed to the ordinary vicissitudes of climate for as 
long as three years (according to Mr. Worthington Smith). If the theory of resting 
spores be accepted in its entirety, then the disease would be largely carried over the winter, 
not only in the seed potato, but in the stalks, the manure heap, and in the ground itself. 

“ 16. All the witnesses united in asserting that the first diseased plants were attacked in 
the tubers ; that the disease then worked its way up above ground, and developed spores, 
which, if the conditions of weather were favourable, afterwards attacked the other plants 
invariably above ground. 

“ 17. The chief essential condition for the full development and rapid spread of the 
disease, seems to be the coincidence of moist weather, with a particular stage of the growth 
of the fungus ; as a rule, the time in which excessive moisture is to be most dreaded is 
during the last two weeks of July, and the first two of August. Individual instances of 
the disease appear, however, sometimes as early as May. 

" 18. Some of the scientific witnesses connected the spread of the disease directly with 
electrical phenomena, although the conditions of moisture and perhaps of heat usually 
attending or immediately preceding thunder storms, are most favourable to the rapid propa- 
gation of the fungus. 

“ 19. As to whether the disease was introduced into this country about the year 1845, or 
whether it existed for a period long antecedent to that date, there is a remarkable conflict 
of testimony. 

“ 20. The scientific witnesses concurred in believing that burning the stalks and getting 
rid of the diseased potatoes would be useful, although a very different amount of value was 
attached by the various witnesses to these steps. 

“21. All strongly objected to sowing a second crop of potatoes within a certain period 
in the same land ; those who believed in resting 6pores having a greater objection than 
the others. 

■ “22. With 
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“ 22. With regard to manures, no specific against the disease was even suggested 
although the want of potash, where seaweed is not used, was alleged to he very marked 
on the smaller farms. J 

“ 23. Any anti-fungus or caustic preparation applied to the seed or the soil would 
be on the whole beneficial, but, as far as our knowledge extends, unlikely to stop the 
disease. * 

“ 24. All the witnesses agreed that it seemed hopeless to arrest the spread of the 
disease once it had set in, except possibly, according to some, by catting or pulling the 
stalks, which proceeding would prevent the ripening of the potato. ° " 

“ 25. Only one witness. Professor Baldwin, believed in the possibility of stamping out 
the disease. The scientific witnesses concurred in believing that it was possible 0 and 
probable that we would find or develop varieties of potatoes which would be more 
capable of resisting the disease than those hitherto produced ; they also believed that if 
an early potato could be extensively grown it might be ripened before the usual time 
for the development of the fungus. With regard to storing the crop, the scientific 
witnesses urged the necessity of preventing vegetable fermentation, which by causing 
heat favours the growth of the fungus ; coolness and ventilation are the points to be 
studied. 

“ 26. The scientific points on which further proofs seem necessary are, first, as to 
whether the summer spores arc borne by the atmosphere to considerable distances, and 
secondly, as to bow the disease is carried over the winter, whether by resting spores, or 
by the mycelium, whether mainly in the seed, the ground, or the manure heap. 

“ 27. The necessity for the production of new varieties is concurred in by all wit- 
nesses. 

“28. The evidence of the growers of potatoes pointed to the advisability of drainage, 
of judicious manuring, and of good cultivation, but all confessed that none of these 
remedies or even all combined, were sufficient to ensure safety to the crop. 

“ 29. The large growers seem to have been all most careful in the choice of their 
seed, and anxious to obtain it from a district different from their own. To rear the seed 
at a higher altitude than that in which the market crop was grown was much dwelt on ; 
where this could not be practised, seed, it was suggested, should be procured from soils 
in which the potato did not fully ripen. 

“ 30. The growers agreed that within their experience many varieties of potatoes had 
disappeared, having become utterly worn out, and that alL had deteriorated in their 
disease-resisting powers, although at the same time the edible qualities of the potato 
become considerably improved as each variety of the potato recedes from the seed. 

“ 31. The general testimony of the growers led to the conclusion that each variety 
derived from the seed takes four to six years to be really established, and that then it is 
often worthless, but that if it should turn out to be a valuable class of potato it steadily 
improves in favour by cultivation ; but after a certain time any comparative immunity 
from disease which it may originally possess disappears. 

" 32. With good cultivation the time at which a new variety might be expected to 
degenerate would be about 20 years after its establishment. 

“ 33. All the witnesses bore testimony to the great disease-resisting powei-s up to the 
present date of the Champion potato ; they also warned the Committee that the 
Champions must be expected to succumb in their turn. 

“ 34. With regard to the cultivation of the potato in Ireland, it was shown that the 
great bulk are produced by small farmers ; that they often sow every second year in the 
same ground ; that no precautions are taken against propagating the disease from year to 
year through the stalks ; that the smallest potatoes are habitually used for seed, and that 
above all there is no change of seed. 

“ It seems also clear that where seaweed is not used, a sufficiency of potash is rarely 
restored to the soil by the tillers of small plots. 

" 35. Your Committee are of opinion that the larger growers of the potato in Scotland, 
in England, and in some parts of Ireland, such as the counties of Dublin and Louth, are 
in all matters which are included in the ordinary business of a farmer, well able to look 
after their own interests ; but that the creation of new varieties of potatoes cannot be 
considered to be included in the ordinary business of a farmer. On the other hand, it 
may bo said that the great mass of potato producers in Ireland, and possibly to a lesser 
extent the cultivators of small plots in Great Britain, have not, up to the present time, 
taken the most ordinary precautions to produce a certain and healthy crop, and that this 
class of small holders might be easily benefited at a small cost to the Government. 

“ 36. Your Committee are of opinion that the production of new varieties of the potato, 
whether from the seed, or possibly from a careful selection of tubers, is of considerable 
national importance ; at the same time, this creation of new varieties does not seem 
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to offer to the individual who devotes himself to their production, much hope of remune- 
ration. 

“ 37. Under these circumstances it would seem that the search for new varieties must 
be undertaken, either by the combined enterprise of the larger potato growers, working 
through such societies as the Royal Agricultural Societies of England or Ireland, 
and the Highland Society, or by the Government ; as up to the present but little 
has been effected by the former plan, it would seem time for the Government to lend 
assistance. 

“ 38. Your Committee are of opinion that experimental farms for the creation and 
establishment of new varieties of the potato should be established in England, Scot- 
land, and Ireland. Whether these farms should be placed under direct Government 
control, or under that of existing agricultural societies, subsidised by Government, is a 
point which might with advantage be determined differently in the different countries. 

“ 39. In Ireland the best plan would probably be to extend the existing farms of the 
Agricultural Department of the National Board, and to specifically direct the attention 
of the superintendent of these farms to researches on the potato disease, and to the 
creation, the selection, and establishment of new varieties. 

“ 40. In England and Scotland it might be advisable to consult with the leading agri- 
cultural societies as to whether, if subsidised, they would undertake the necessary work, 
subject to Government inspection and control ; should these societies decline the task, 
your Committee are distinctly of opinion that the Government should appoint in each 
country a superintendent, who should conduct the necessary experiments, and who should 
endeavour to furnish new and successive disease-resisting varieties of potatoes. 

" 41. Whether a permanent farm or farms should be selected for the cultivation of the 
new varieties of the potato, whether arrangements should be entered into with farmers 
and with private producers of new varieties, and as to whether land should be temporarily 
hired for the various purposes in the different parts of the kingdom, are points of detail 
which might safely be left to the superintendents to determine. 

“ 42. Your Committee are further of opinion that, in Ireland, power should be given 
to boards of guardians to supply 6eed for cash payments.” 



Draft Report read a second time, and considered, paragraph by paragraph. 

Paragraphs 1 — 15, agreed to , with Amendments. 

Paragraph 16, postponed. 

Paragraphs 17 — 18, amended, and agreed to. 

Paragraph 19, disagreed to. 

A ew Paragraph “ There is a conflict of testimony as to whether the disease was 
introduced into this country in 1845, or whether it existed in a modified form long ante- 
cedent to that date, its virulence being then strongly developed iu consequence of the 
exceptional weather of that period (Mr. Caiman )— inserted in the proposed Report. 

Paragraph 20, postponed. 



Paragraphs 21 and 22, agreed to. 

Paragraph 23.— An Amendment made in line 3, by leaving out the word “ stop.”— 
Another Amendment proposed, to insert the words “stamp out”— (Sir Bmm Bruce)— 

Committe^iv^deip 11 ' 5811011 ^ Th ’“ * hs wortl " 8ta ®P ° ut ” there inserted.— The 



Ayes, 3. 
Mr. Colman 
Lord Moreton. 

Sir Hervey Bruce. 



Noes, 7. 

Mr. Storer. 

Sir Edmund Filmer. 
Mr. Creyke. 

Mr. Macdonald. 

Mr. Evans. 

Mr. Earp. 

Mr. Round. 



Another Amendment proposed to insert the word “ arrest ( Sir Edmund Filmer).— 
Question, That the word “ arrest ” be there inserted,— put, and agreed to. 
and thiS para S ra l J, b as amended, stand part of the proposed Report,— put, 



Paragraphs 24—40, agreed to, with Amendments. 

Paragraph 41, disagreed to. 

New 
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New Paragraph — “ Your Committee are further of opinion, that in Ireland provision 
should be made by authority of the Government for supplying good seed potatoes to small 
growers for cash payments”— (Mr. Caiman ) — inserted in the proposed Report, 

Paragraph 42, amended, and agreed to. 

Postponed Paragraph 16, disagreed to. 

Postponed Paragraph 20. — Amendment proposed, after the word “concurred,” to 
insert “ in the opinion that it is advisable to take the precaution of burning the stalks 
of diseased potatoes, that neither the diseased stalks nor tubers should be thrown upon the 
land or the manure heap, but that if the tubers be used for feeding purposes they should 
be previously boiled” — (Mr. Round).— Question, That those words be there inserted, — put, 
and agreed to. 

Another Amendment proposed, after the last word “ boiled,” to add the words, “ as if 
consumed in a raw state, there is no guarantee that the spores of the disease would be 
effectually destroyed” — (Mr. Colman). — Question, That those words be there added, 
— put, and agreed to. 

Question, That this paragraph, as amended, stand part of the proposed Report, — put, 
and agreed to. 

Question, That this Report, as amended, be the Report of the Committee to the 
House, — put, and agreed to. 

Ordered, To Report, together with Minutes of Evidence, and an Appendix. 
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MINUTES 



OF EVIDENCE. 



Tuesday , Ibth June 1880 . 



MEMBERS PRESENT : 



Mr. Barclay. 

Sir Hervey Bruce. 
Mr. Column. 

Mr. Creyke. 

Mr. Earp. 

Sir Edmund Filmer. 
Mr. Macartney. 



Mr. Macdonald. 

Mr. Arthur Moore. 
Major Nolail. 

Mr. Bound. 

Mr. Stewart. 

Mr. Storer. 

Mr. Tottenham. 



Major NOLAN, in the Chair. 



Mr. W. T. Thiselton Dter, m.a., f.r.s., called in ; and Examined. 



Chairman. 

1 . I believe you are the Assistant Director 
of the Kew Gardens? — Yes; the Koyal Gardens 
at Kew. 

2. Amongst other botanical investigations I 
believe your attention has been directed to the 

S owth of the potato plant, and the diseases of 
e potato plant, has it not? — Yes, in a general 
way; I have not made the disease of the potato 
plant, a special study ; but I am acquainted with 
the present state of scientific knowledge with 
regard to its history, and I have also bad occa- 
sion to verify for myself the facts which are stated 
in the literature of the subject. 

3 . This is chiefly a practical Committee, and 
we are very anxious to obtain some scientific 
information on the subject of the potato disease; 
and if you will give us a short sketch of what 
the potato disease is, I think it would be very 
advantageous for the purposes of this Committee? 
— I brought down for the better information of 
the Committee a rough diagram, which was pre- 
pared some time since by Mr. Worthington Smith, 
who has also paid some attention to the life history 
of the fungus which I may say is generally 
accepted ns being the cause of the potato disease ; 
and, perhaps, if the Committee will allow me, I 
may make use of this diagram in illustration pf 
the short account I have to give. The potato 
disease, I think, is now generally acknowledged 
to be the result of the depredations of a fungus 
upon the potato plant. I presume the Committee 
will apprehend that point, and 1 may add 
that, putting scientific technicalities rather aside, 
0 . 123 — Sess. 2. 



C/ia2V7«ttii— continued . 

it will be perhaps sufficient to describe the potato 
fungus as what is ordinarily called a mould. 
It is somewhat similar to the moulds with which 
everyone is familiar which attack decaying 
organic substances, especially when exposed to 
damp; but it differs from such moulds in attack- 
ing in this particular case a living plant, and 
by the breaking down of the tissues of the living 
potato plant which the fungus effects in its 
growth, it inflicts upon it those mortal injuries 
which destroy its life. That, I think, is in a 

S ueral way the best manner of stating what is 
e relation of the fungus to the plant upon 
which it feeds. It is rather difficult to select a 
point at which to commence wlmt one may call 
the biography of this potato fungus. Perhaps 
it would be best to commence with the period 
at which it attracts the attention of the farmers 
in practical agriculture. This, I believe, usually 
occurs in the autumn or in the late summer, 
especially when the autumn or late summer lias 
been characterised by periods of warm rain. It is 
not necessarily the case that the appearance of the 
potato fungus should Le limited to that period of 
the year, but I believe, as, a matter offset, in the 
majority of cases, where it has been a serious 
cause of loss to the farmer, that that has practi- 
cally happened. What is first observed, as I 
suppose every one knows, is that the foliage 
oi the potato plant exhibits a certain yellowish 
tinge, which, of course, I need hardly say in all 
plants is regarded as a symptom of ill-health, 
and this yellow tinge is aggravated in places by 
A the 



Mr. Dyer, 
h.a., r.n.s. 

15 June 
1880. 



Printed image digitised by the University of Southampton Library Digitisation Unit 




Mr. Dyer, 
M.A., P.R.S. 

>5 June 
1880. 



MINUTES OE EVIDENCE TAKEN BEFORE THE 



Chairman — continued. 

the appearance of discoloured spots. When those 
discoloured spots are examined, and the leaf is 
lifted up, on its under side there is generally to 
be observed a white flocculent — I can hardly 
call it exudation, hut a white flocculence will 
be a sufficient explanation. When some of 
this while, flocculence is examined by the aid of 
the microscope, the flocculi are found to consist of 
branched filaments, such ns are represented 
in the lower part of the diagram, and those 
branched filaments have peculiarities of structure 
which have been very carefully studied, the 
best work on the subject having been that of 
Professor De Bary of the University of 
Strasburg. 1 do not know whether I need 
trouble the Committee, however interesting to 
a scientific man, with the details of structure of 
this part of the plant. Perhaps Mr. Carrufhere, 
who l believe will be afterwards examined, will 
supplement that information if it is thought ne- 
cessary. But the main fact is that the branches 
of these filaments have a peculiar knotted struc- 
ture, which is highly characteristic of the fungus, 
and which is due to the peculiar mode in which 
certain ovoid bodies are developed from the 
branches. The fact is, that the end of the branch 
develops one of these ovoid bodies, and when that 
is matured the ovoid body is turned aside, usually 
falls off, and the end ofthe branch goes on growing 
and produces another. That is not well shown in 
the diagram, but that is a condition of things 
which is highly characteristic of the potato 
fungus in a scientific point of view. Now, turn- 
ing our attention to these ovoid bodies, one of 
them in its mature state is represented in a very 
rough manner and much magnified; it will be 
observed that the contents of the ovoid body 
break up into a number of portions, varying from 
three to eight, and these arc constituted of that 
substance which is practically familiar to every- 
one now, and which scientific men call proto- 
plasm. After a time the ovoid body ruptures, 
especially if the atmosphere is in a damp condi- 
tion ; no doubt the case of the ovoid body 
absorbs moisture, and that promotes its dis- 
ruption by the augmentation of the internal 
pressure. However that may be, the contents 
come out, and each is then seen to be furnished 
with two whip-lash filaments, which are also 
protoplasmic, and which are capable of moving 
backwards and forwards with, very considerable 
vibratile velocity. The result is that if the 
leaves of the potato of the plant are bedewed 
with rain, or with the night dew, these bodies 
are capable of moving about in the film of 
moisture upon the foliage, and there can be little 
doubt that by the concussion of one potato 
plant with another, by the mere action of the 
wind, the films of moisture are placed in contact, 
and so one centre of infection is capable in an 
ever- widening circle of infecting the whole field. 
When these zoospores, as they are called, have 
been dispersed in that way, after a lime they come 
to rest, they lose their whip-lash filaments, 
and they then eventually germinate. This pro- 
cess of germination consists in the protrusion from 
their substance of a'small process which punctures 
the tissues of the potato plant, feeds upon them, 
takes nutriment from them, and then extends 
through the lissuesof the potato plant by continued 
growth and branching a number of filaments 
which, as I began by saying, break down the 
continuity of the tissues and produce decay 



Chairman — continued. 

and death in every part that they traverse • 
so producing the well known effects which a 
field of diseased potatoes exhibits. Well, that 
is the rough outline of what happens when 
an outbreak of potato disease takes place. Of 
course tbe scientific history of this subject and 
the economic importance of the matter, is not ex- 
hausted by that statement. There appears no 
reason to believe (and I say this, of course, subject 
to correction) that these ovoid bodies have more 
than a temporary existence ; it is not, I believe 
accepted that they are able to pass over a winter 
and so to be a source of infection by being dis- 
persed in the soil, or in any matters connected 
with agriculture, so as to serve as the seeds of 
the fungus in the following season. I should 
just add to what I have said about these ovoid 
bodies (it is a matter of no very great importance, 
but it makes the statement that I have given 
more complete), that occasionally the contents 
do not divide ; and in that case the whole ovoid 
body is susceptible of germinating or of throwing 
out a filament from it very much in the same 
way as an individual segment is. The question 
then arises in what mode is the continuity of 
the disease provided for by nature ; in what 
way is the process of hybernation accom- 
plished; how is the diseasa carried over from 
one year to another, and that, of course, is an 
economic problem which is of great importance, 
because if we could wipe out the disease after it 
has done its worst in one year, we should, of 
course, be able to start afresh in another year, 
and the potato disease might in that way dis- 
appear from agriculture. I have said that there 
is apparently no reason to suppose that these 
ovoid bodies, the history of which I have de- 
scribed, have more than a temporary function to 
serve ; but they are the undoubted mode in which 
the fungus is dispersed during the season of its 
appearance, whether by mechanical means or by 
currents of air, and as its growth and multiplica- 
tion proceed with extreme rapidity, as soon as 
these ovoid bodies have been dispersed and dis- 
charged their contents, they soon give rise to a new 
crop of spores, and so on, ad infinitum. The ra- 
pidity with which a field is attacked from perhaps 
only one centre is a matter which need not be won- 
dered at, because the infection is carried on with 
very great speed indeed. Well, there are two 
points from which what is called the hybernation 
of the disease has been regarded. I should say 
that fungi of this description are very well known 
to scientific men. There are many species very 
closely allied to that which attacks the potato 
plants, which are common on many of our British 
weeds; and it is a remarkable thing that the 
biography of some of these unimportant species 
is much better and more accurately ascertained 
than that of this serious one which we are now 
considering. Iu the case of some less important 
species allied to the fungus of the potato disease, 
there is another kind of reproductive body 
which is occasionally met with. I will not 
trouble the. Committee with technicalities, but 
such a body I may state is called a resting 
spore, and it is produced by what is es- 
sentially a sexual process; that is to 6ay, 
two parts of a filament of the potato fungus con- 
tribute towards its formation, one being the 
receptive organ, which outlines or forms the 
spore, and the other supplying the fertilising in- 
fluence which is necessary to its future vitality. 

The 
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Chairman — continued- 

The body so formed is called, as I Have said, 
a resting spore, and it differs from the ovoid 
bodies 1 have described in not being adapted 
to a mere transitory purpose, but bavins con- 
siderable powers of dormant vitality, having 
considerable powers, in fact, of existing through 
the winter, so that in the case of some of 
the resting spores of some other species 
they are found in the soil, and can occasion- 
ally actually be detected there, and there is no 
doubt that just like the seeds of weeds, they fall 
into the ground, lie dormant during the winter, 
and then when the warm wet weather comes 
are ready to spring into vitality. Theore- 
tical considerations would lead one to suppose 
that such a resting spore would be detected in 
the case of the potato fungus, and the scientific 
men of Europe, of this country and elsewhere, 
have had their attention very anxiously directed 
towards that point. It is a point to which Mr. 
Carruthers has paid more practical attention 
than I have, and we may or may not agree with 
what seems to me to be the balance of evidence 
upon this matter. Mr. Worthington Smith, 
wWc name wall possibly come before the Com- 
mittee, believed that he had found such bodies,, 
and it is by no means certain that his discovery 
is not a genuine one. The evidence is not abso- 
lutely conclusive, although it affords a high 
degree of probability. But I think it may be 
stated with some degree of certainty that whe- 
ther these resting spores exist in the case of the 
potato fungus or no they are comparatively rare 
bodies, and it is not by means of them (of course 
I say tliis entirely on my own responsibility), that 
I think the potato fungus is perpetuated from year 
to year, at any rate, in the vast majority of coses. 

I have read the researches which have been made 
by several persons, and which have been most care- 
fully conductedby Professor De Bary, whosename 
I have already mentioned, and who is the greatest 
living authority for this group of plants. His 
observations convey to my mind a very strong 
feeling of probability that the mode in which this 
potato fungus is carried on from one year to 
another is by means of filaments of the fungus, 
which apparently pass into a dormant condition 
in the tubers in the seed potato. After the 
fungus has attacked the foliage in the way I 
have described, there is little doubt that as all 
the succulent tissues of the potato are susceptible 
of giving it nourishment, it not only devastates 
the foliage, but finds its way down the haulm or 
the stems of the potato plant, to the tubers; these 
being only a modification of the haulm, and in 
direct communication with it. I have little doubt, 
in fact, that the potato disease is perpetuated by 
the mycelium, as it is called, that is to say, by 
the filaments of which the potato fungus is made 
up. 

Mr. Tottenham. 

4. Would your theory be, then, that the 
disease invariably commences in the leaf or 
in the stem of the plant? — No, I only started 
with that point, as I began by saying, as 
a convenient point of departure. I was going to 
deal with that question after having in the first 
place discussed the outbreak of the disease, as it 
attracts the attention of the observer in the autumn. 
I was then going to consider how it passes through 
the winter, nncf finally how it began again in the 
following year ; that, I think, will meet your point. 
I have no doubt, then, as obviously must be the 
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Mr. Tottenham — continued, 
case, otherwise there would be no potato disease 
to discuss in an economic sense, that the tubers 
are affected, and when the temperature of the year 
falls, I can quite conceive that the mycelium loses 
its vitality, and remains in Borne, at least, of the 
tubers withoutcarrying on the work of feeding upon 
them and destroying them with any very great 
degree of rapidity, so that it is quite possible that 
apparently healthy tubers maybe harvested, which 
still contain some dormant portion of the myce- 
lium of the fungus. When the potatoes are stored, 
as is very often the case in some kind of pit, they 
are accumulated together, and it is quite con- 
ceivable, and I believe it occasionally happens, 
that there is some rise of temperature under those 
conditions. Such rise of temperature would un- 
doubtedly start the dormant mycelium on its 
career again, and it would begin to feed upon the 
potatoes and destroy them. It might even under 
those circumstances, though I have nothing but 
hearsay evidence upon the point, hearsay scien- 
tific evidence, that is to say, it might even then 
produce the ovoid bodies which set free zoo- 
spores. These ovoid bodies might become 
attached to apparently quite healthy tubers, 
and these tubers might be 'used for sets in 
the following spring; and so tubers which are 
quite healthy, and yet practically were infected, 
might, with all the care m the world, be planted 
by husbandmen, and so give rise to a fresh out- 
break of the disease. No doubt when that takes 
place the disease begins to showitself in the Bpring, 
and it is quite certain from experiments that have 
been made, that where inoculation has been 
effected in that kind of way, the disease takes some 
time to develops itself. The young shoots of the 
potato are gradually infected, though somewhat 
slowly, and especially if a dry season occurs 
early in the summer, the fungus is struggling 
against grent disadvantage, and may practically 
be stamped out, or may only just maintain its 
life. Then when yon come to the late summer, 
and you get warm rain, as is sometimes the case, 
that is a condition which is highly favourable to 
what one may call the intense vitality of the 
fungus. It then makes an appearance on 
the” foliage of the potato plant, develops the 
reproductive ovoid bodies, and, having once 
done that, its dispersion over the rest of the 
field is a question of a very short time. That I 
think covers all the ground which it seems to 
me important to suggest to the Committee. Of 
course it is a sketch which in a scientific seuse is 
in many respects a very imperfect one, but I do 
not know that I have omitted, as far as I can re- 
member, anything which strikes me as being 
really essential. 

Chairman. 

5. Are these ovoid spores that you have 
spoken of the same as the zoospores you spoke 
of? — I spoke of an ovoid body, so as to not use 
more technical expressions than I could help, 
and the zoospores are the motile contents of 
those ovoid bodies. 

6. Then during the summer you consider the 
disease is propagated exclusively by these ovoid 
spores and by the zoospores ? — I do. 

7. Exclusively during the summer? — Yes. 

8. Can you say how soon after the spores- fall 
upon the potato plant, that they reproduce fresh 
spores, so as to carry on the disease afresh? — 
I cannot say with absolute certainty, but my im- 

A 2 pression 
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Chairman — continued . 

preBsion is that two days would be a probable 
period. 

9. How far can these spores, do you believe, 
be carried by the wind ?— I am extremely doubt- 
ful whether they are carried to any great dis- 
tances by the wind; that is to say, I am quite 
sure that the zoospores cannot be carried bv the 
wind. These ovoia bodies might conceivably be 
carried by die wind ; but I extremely doubt, 
seeing how very necessary moisture is to their 
vitality, that they can be carried far in that way. 

10. Do you think they cannot be carried very 
far? — I do. 

11. Then in that case, would not the potatoes 
be comparatively safe, planted from healthy 
seed, if there were no diseased potatoes, say 
within a mile of them ? — Yes ; if you could 
guarantee the seed being healthy. 

12. If the seed was healthy ? — Yes, but as far 
as I know, as long as the potato has ever been 
in cultivation, 1 do not know whether there is any 
evidence that it has been ever free from the 
potato disease. It is stated by Boussingault, 
the French chemist who has jived in South 
America, and who is a very eminent authority, 
that in Western South America, which is the 
native home of the potato plant, it always is 
diseased more or less. Therefore I apprehend 
that the potato when it was first introduced into 
this country had more or less the disease hanging 
about it. 

13. Then do you believe the potato disease 
wns in this country before 1844 or 1845? — I 
liavo no evidence which would make it impro- 
bable. but I have also no evidence lhat it was so. 

14. Do not you believe, then, that the potato 
disease was a wave that came from South 
America, through North America, to this coun- 
try, about the year 1845 ? — I know of no evi- 
dence to point to that conclusion ; I should rather 
apprehend the facls wei e somewhat against it. It 
began seriously to attract the attention of fanners, 
I think, about the year 1842, in which year it ap- 
peared in the province of Liege in Belgium. In 
thecourse of the year 1845, the epidemic had made 
its appearance first in Belgium, and then in the 
South of England. In the previous year it had 
been very prevalent in Canada and in the north 
of the United States. I really have not made 
up my mind so as to speak with accuracy on the 
subject ; hut I am inclined to think that these 
facts are not incompatible with the potato disease 
having been in a somewhat inactive and strug- 
gling condition in all the countries in which it 
was subsequently a serious epidemic. 

16. Did the virulent type of the disease come 
from America in the year 1844-45 ? — I am ex* 
tremely doubtful ; I have not sufficient evidence 
to enable me to spoalc positively about it, but I 
should be inclined to think that the epidemic of 
1845 wns due to the occurrence of climatic con- 
ditions, which gave the potato disease such a 
chance as it never had had before. I have 
not prepared myself with regard to the climatic 
conditions of 1845, so that I am not able to speak 
positively upon the subject; but that is the way 
in which it presents itself to my mind. 

16. Then you believe that if there was healthy 
seed planted, say within a mile of potatoes that 
had the disease, very probably these potatoes 
would escape, and there would be a very small 
chance of their being reached? — It is extremely 
difficult to say. I mean the operations of ngri- 
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culture involve a certain amount of movement 
of course, from place to place, and it seems to 
me that, apart from the action of wind, un- 
less one could isolate the healthy seed in a 
very absolute manner, and prevent the farm 
labourers parsing from one field to another, that 
it would be extremely unlikely that the healthy 
seed would escape, because I apprehend that, 
although I am indisposed to believe that the 
wind is a mode of conveying the infection over a 
considerable distance, I see no reason to suppose 
that the movements of farm labourers, the trans- 
fer of manure, the mere use of implements in one 
field after they had been used in another, might 
not be a mode of conveying the spores in suffi- 
ciently quick time to enable them to maintain 
their vitality. In that kind of way I should 
imagine the infection would be dispersed, merely 
judging from analogy. 

17. Then your evidence goes to this: that the 
communication is through the seed, and not 
through the atmosphere ? — Certainly. As far as 
I have studied the subject, my mind certainly 
tends to the conclusion that it is practically im- 
possible to obtain the seed of potatoes susceptible 
to disease entirely free from all contamination. 
That appears to me to be a sufficient explanation 
for the carrying on of the disease from one year 
to the other. 

Sir Edmund Filmer. 

18. Do I understand you to say that there is 
no seed free from disease ? — 1 could not, of 
course, absolutely say that, but only so far us the 
ordinary kind of potatoes only that arc cultivated. 
This touches on another matter, which I- miuht 
afterwards be allowed to allude to. Supposng that 
potatoes which suffer from the disease continue 
to be cultivated, then I should apprehend that the 

rocess of cleansing them from the disease would 
e practically a hopeless one. 

19. That is to say, there is disease in all pota- 
toes ? — There is disease more or less. 

Chairman. 

20. You do not believe that these ovoid 
spores enn Inst through the winter? — No. 

21. Then, if there were such things as resting 
spores, which, I think you said, were discovered 
by Mr. Worthington Smith? — Yes; still, of 
course, scientific men can hardly be said to have 
made up their minds completely upon the subject 
of these resting spores, but Professor De Bary, 
although not absolutely convinced, thinks it 
not at all improbable that they are the real thing. 
He adds that if they are the real thing they are 
very rare, therefore, for the practical purposes 01 
this Committee, it strikes me that their study is 
not a very promising line of investigation. 

22. You attach very little importance to rest- 
ing spores if they do exist? — As I am at present 
advised I attach very little importance. _ 

23. The only thing that could remain in the 
ground with vitality would be these resting 
spores, if they did exist ? — Yes- 

24. If the same ground is not planted a second 
year in succession with potatoes, there is very 
little chance of communicating the disease from 
the ground? — Precisely. Of course I ought to 
add (Mr. Carruthers will give more information 
upon the subject than I can) that there is a 
branch of inquiry which has been pursued witn 
some interest, though, at present, -with entirely 
negative results, which had. for its object e 

6 * detection 
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Chairman — continued. 

detection of the resting spores upon some other 
plants. It isnot an uncommon phenomenon amongst 
fungi, that they pass one period of their lives on 
one plant, and another period on another. The 
case of rust in wheat is a well-known example, 
but I believe that line of inquiry has not been 
fertile in regard to the potato fungus. It was 
thought, for example, that a crop like clover might 
carry on the disease ; but I am inclined to think 
(though of course that is only my own opinion) 
that the evidence i3 rather against that being the 
case. 

25. There is, generally, more disease after 
clover, for some reason, is there not, than after 
other crops ? — That I cannot speak to. 

26. I thought there were some experiments to 
that effect ? — It probably is so, because clover 
has been suspected as one of the hosts of the 
potato plant. 

27. You are, probably, of opinion, then, that 
the disease cannot flourish or propagate itself ex- 
cept in connection with potatoes on other plants ? 
— -That, of course, is another matter. 

28. It does attack some other plant ? — Yes ; 
but 1 believe to no appreciable extent; for in- 
stance, I have seen myself, on the last serious 
outbreak of the disease, the tomato plant attacked 
by the polato disease, from potatoes growing in a 

arden. It must be remembered that the potato 
elongs to the same botanical genus as the 
tomato. 

Mr. Earp. 

29. Reaching the fruit ? — That I am not quite 
sure about, but it killed the tomatoes, so that I 
think the fruit did not come into question. Then 
it will also attack our Solanum Dulcamara, the 
bitter-sweet of the hedge-rows, and it has affected 
a few other plants ; but that line of inquiry has 
not led to any useful result. 

Chairman. 

30. You do not think the attacks on other 
plants propagate the disease, or carry it on from 
year to year ? — No, I do not. 

31. Docs the disease remain at all in the stalks 
from one year to another; do you think the 
stalks can possibly carry the disease, the spores, 
I may say, from one year to the other? — I 
apprehend that, inasmuch as I have no doubt 
the tubers carry on the mycelium from one year 
to another, there is no improbability in the stalks 
doing so. The objection which occurs to my 
mind is this: the stalks, of course, are not so 
dense and firm as the tuber, and when the stalks 
and the foliage are attacked by the disease, they 

g enerally become rotten so rapidly from the 
reaking down of the tissues which the mycelium 
produces, that no one would think of hoarding 
them up. 

32. If the stalks were thrown on to the dung- 
heap, and that manure was afterwards used to 
manure the potato crop, do you think that would 
be the means of carrying on the potato disease 
from one year to the other? — It is difficult to say. 
It would very much depend upon the amount of 
decomposition to which they were subjected. 
The potato -fungus is very rapidly destroyed by 
the decomposition of the tissues in which it lives, 
ao that if the dung-heap were thoroughly rotted, 
I should doubt whether there would be any 
material risk from that mode of infection ; but I 
think a prudent husbandman would prefer not to 
0.123— Sess. 2. 



Chairman — continued. 

strain a scientific point, and would destroy the 
refuse of the potato fields by fire. 

33. Then you think, if a potato field was badly 
diseased, or half the potatoes destroyed, it would 
be advisable to buru the stalks in the autumn, 
instead of putting them on the manure heap?— 

I should think so, certainly ; it is better to be on 
the safe side. 

34. Do you think it would tend to limit the 
attacks of the disease if the stalks were burned?- 1 — 
That is going rather farther ; I say I would 
merely have them burned as a matter of precau- 
tion, whether I believe it is very important or 
not, simply to lessen the chance. 

35. You could not say positively it would have 
no useful effect ? — No, I could not. 

36. Then your own idea seems to point to this, 
that practically the disease is carried on from one 
year to another entirely through the tubers of the 
potatoes ihemselvcs? — Yes. 

37. How is that affected when potatoes are 
stored ; is the disease propagated from one potato 
to another when they are stored in outhouses or in 
pits. Those are the ways in which I understand 
they are stored? — Well, I believe, as I have said, 
that when potatoes are accumulated together, if 
there is a slight rise of temperature, there is 
nothing to prevent the potato fungus beginning 
to grow in these accumulations. I think the 
experiment has actually been made, and the 
potato fungus under such circumstances has pro- 
duced spores, and these spores may of course 
inoculate perfectly healthy potatoes, free from 
the disease. 

38. What would you call a rise of temperature 
in days of December or January in an ordinary 
winter? — 1 must not travel beyond my metier ; 
what I mean by rise in temperature is this : it is 
very emmon when fresh vegetable matters are 
heaped together that there is a slight rise of tem- 
perature from what is called heating. If you put 
a quantity of cut flowers in a box, there is a rise of 
temperature simply from the oxidation of the dead 
organic matter, and if that happened in a potato 
pit, such a rise of temperature would be calcu- 
lated to start the disease. 

39. Do you consider practically that such a 
rise of temperature would take place in an ordi- 
nary potato pit? — Yes, I think it may under 
such circumstances. 

40. And you think it does practically often 
take place ? — I think so. 

41. If the potatoes were brought into an ordi- 
nary house, would the temperature there be 
sufficient to propagate the disease in many cases 7 
— Yes, I think it might be. 

42. And do you think it would be much better 
to have potatoes stored iu an outhouse than in a 
house where there wa3 fire? — I certainly think 
it would check contamination if the place where 
they were stored were kept as airy and well ven- 
tilated and as cool as possible (short of a freezing 
temperature), so as to reduce the temperature ; 
but still that after all would not affect the 
case of potatoes which were stored with the 
dormant mycelinm in them which may be used 
as sets next year, and so start a fresh out- 
break. What impresses my mind very strongly 
indeed with the difficulty of dealing with 
this matter, is the very small amount of con- 
tagion which is sufficient to do all the mis- 
chief. As far as I can judge from the facts, it 

a 3 seems 
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Chairman — conti nu ed . 

seems to me that one diseased potato in an acre 
is quite sxifficient to ruin the crop. 

43. If the weather is favourable in the autumn 
for the rapid spread of the zoospores as fast as 
they are formed, I believe the diseased potato 
will gradually produce fresh potatoes ; it will not 
die ; it will sometimes grow fresh potatoes ? — ' 
Yes, certainly. A remarkable thing is that a 
diseased tuber from its eyes will in some cases 
produce a perfectly healthy foliage, and give rise 
to perfectly healthy tubers; that is a natural 
provision which is in favour of an immunity from 
the disease. If every diseased potato did its very 
worst, I do not know where wc should be, but 
fortunately a certain number of diseased potatoes, 
regarded as starting points of the disease, are 
abortive in the way you have described. 

44. Do you think it of very great consequence 
that the diseased potatoes should not be planted ; 
potatoes that can be pointed to as actually 
diseased ?— I think itis of the greatest importance 
not to plant them. 

45. And if there have been any diseased 
potatoes in the crop from which the seed is pro- 
duced, do you think the remaiuing potatoes ought 
to be looked upon with suspicion as seed ? — Most 
decidedly. 

46. Say a quarter of the crop was diseased, 
would they be unfit for seed ? — I would not go 
so far as to say that, because everyone trusts to 
the chapter of accidents, and you might risk it 
and get a good ci - op. The disease is not very 
severe every year, but certainly if I were acting 
on my own responsibility I should feel a certain 
anxiety in the matter. 

47. How does planting diseased potatoes, or 
potatoes that have been in contact witli diseased 
potatoes, affect your neighbour’s crops ; docs it 
make it more likely that his potatoes will be 
diseased. I mean if there are a dozen men in a 
village, and half of those plant diseased seed, and 
the other half healthy seed, are the men who 
plant healthy seed much affected by the others? 
— Certainly, because their own fields are liable 
to be infected. I have no doubt that one mode 
which operates in spreading the disease from one 
place to the other is the migration of ground 
game. A rabbit running through a district might 
infect every field it passes through. A field rat 
or a mouse would equally serve, it3 fur being 
imbued with dew or rain and the spores there- 
fore adhering to it. 

_ 48. Are any varieties of the potato more 
disease proof than others ? — Well, I believe that 
is undoubtedly the case, and it seems to me that 
it is in that direction in which we must hope that 
relief may ultimately be achieved. This is a 
subject on which, I think, Mr. Carruthers has 
made so careful a study, and has pi-epared so ex- 
haustive a report, that it would be hardly proper 
for me to give evidence upon it, he can give it 
in so much more forcible a manner ; but I may 
state what is the theoretical probability of the 
matter. Some years ago it wa3 pointed out by 
Mr. Darwin that it is a remarkable tiling that 
some cultivated plants are less susceptible to 
disease than others, and that is particularly the 
case with regard to the apple, which is subject to 
the American blight, which is not a plant, but an 
insect, and it is a very remarkable and significant 
thing that from some cause upon which uo light, 
I believe, has been thrown, some kinds of apple 
enjoy a complete immunity from that parasite. 



Chairman — continued. 

which is most seriously destructive to others 
There is one apple called the Winter Majetin • 
and a gentleman told me, who has seen a great 
deal of it, and made a very careful examination 
into it, Mr. Clnrson, that besides that apple 
the New England Pigeon, the Northern Spy, and 
the Duchesse D’Oldenburg, as well as some others 
arc not affected by the American blight. That 
is a very significant thing. If it is possible to 
have varieties of apples which enjoy immunity 
from a parasite which is most destructive to the 
vast majority of the cultivated sorts, there appears 
to be no theoretical improbability in our obtain- 
ing, thanks to the enormous variation which 
cultivation induces in plants, a variety of the' 
potato which will, from some cause which it 
is hardly necessary even to investigate, enjoy an 
immunity from the ravages of this fungus. A 
variety of structural modifications might be sug- 
gested, but it is hardly necessary to trouble the 
Committee about them, of which the potato plant 
or its tubers might be susceptible, which would 
just make it impossible for the fungus to implant 
itself upon them; and, of course, if that could 
be attained, the thing would be only to cultivate 
disease-proof kinds. 

49. You do not know of any late experiments 
in that direction, do you ? — A certain number of 
kinds, on apparently rather slender grounds, were 
a good deal talked about as having some disease-' 
proof properties, and Mr. Carruthers, of the- 
Royal Agricultural Society, made a very careful 
series of experiments upon the merits of those 
kinds. I believe none of them really survived 
the ordeal, but the interesting and important 
fact did come out that undoubtedly some of them 
showed a tendency to he less susceptible to dis- 
eases in all ports of the country and in all kinds of 
soil than others. Well, that was a most important 
step, undoubtedly. There are now two potatoes, 

I believe, one called the “ Champion ” and the 
other the “ Magnum Bonuiu ;” and I understand, 
as a matter of common repute, that these two 
kinds of potatoes, to a large extent, enjoy immunity 
from the disease. 

50. Is the propagation of the potato from the 
tuber, from year to year, a natural mode of pro- 
pagation in plants, or would you say that it might 
have some tendency to weaken the plant; I mean 
the present mode of propagating the potato ? — I 
know that it lias been held that what is called 
vegetative reproduction, that is to say, repro- 
duction apart from the formation and sowing of 
seed, tends to weaken the constitution of the 

lant, but I do not myself think that the facts 

ave been made out, and one could not have a 
better proof of that than (he American weed 
which fills up our canals and navigable rivers, of 
which wc have only one sex iu this country, and 
which, therefore, can be demonstrated to have 
originated from one single piece, and yet it has 
spread all over the country. 1 have heard no 
facts to make me believe that it has lost its vege- 
tative vigour, although it is, of course, propagated 
entirely without seed. 

51. Is there any botanical reason to believe 
that potatoes which have been grown for 50 or 
100 years from tubers without fresh recourse to 
seed may not be weakened in constitution ? — I 
do not think there is, although I have no doubt 
the Committee might get botanists of repute to 
give them an opposite opinion. But simply 
offering them my owu judgment, I see no reasons 
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Chairman — continued. 

why the potatoes should be more susceptible to 
disease because they are propagated in that 
way. 

52. Does the want of any element in the con- 
stitution of the potato, such as potash, have a 
tendency to increase the disease? — I think not. 
Of course my mind may be biassed upon that 
matter, but I am so firmly impressed with the 
belief that, given the potato fungus, the potato 
plants, whatever might be their other circum- 
stances, would equally succumb, that I have not 
thought upon tho matter from any other point. of 
view. It appears to me that just in the same 
way as the most healthy person, if he is subjected 
to some virus, will succumb to it equally with 
the most weakly person, there is no practical 
relief likely to be got by considering the dimi- 
nution or increase of vigour of the potato plant. 
I think, however vigorous it was, it would equally 
succumb to the disease if the spores were there to 
attack it. 

Mr. Tottenham . 

53. I should like to know whether those bodies 
that you spoke of in tho leaves assume the same 
character in the tuber? — Well, I must explain. 
Those ovoid bodies are only produced on a free 
surface. The way in which the nature of the potato 
disease was first made out was this : the mould was 
observed upon the leaves ; then it was ascertained 
to be the cause of the disease in the tuber by 
cutting a diseased tuber open, keeping it in a 
damp atmosphere under a bell glass, with a little 
water, and observing that the snrae mould 
made its appearance on the cut surface, so that 
practically wherever in the potato plant you have 
the mycelium this fructification may emerge from 
the surface, and it appears that experiment has 
shown that the mould may even come through the 
skin of the . tuber, so that it may make its appear- 
ance on the outside of a tuber which Las not been 
cut. 

54. But when magnified would the appearance 
of the brown Bpot which is known in the tuber 
itself have the same appearance as is represented 
there ; would the fungus be the same character 
which is represented ou that diagram ? — Yes. 

55. Just as it appears ou the leaf there? — 
Exactly. You may get a similar preparation 
from a tuber. 

56. Is your theory, then, that the disease 
always commences with the leaf or with the stalk 
of the plant, and works downwards, or may it 
work upwards from the tuber ? — The view I take, 
rightly or wrongly, is that it begins with the dis- 
eased set, that it then makes its way up ; it pro- 
bably in some cases grows with the shoots ; as 
tiie shoots grow up they are always diseased 
from their infancy onwards, till at last when the 
plant is mature spores are produced, and are 
distributed. There are some facts which tend 
to show that the mature foliage of the potato 
lends itself more readily to the attacks of the dis- 
ease than the young and growing foliage. 

57. Is it not the fact that a plant which is ap- 
parently healthy over ground will never have 
diseased tubers? — Well, unless it were affected 
subterrancously ; it has been suggested that the 
earth worm may carry the infection from one 
diseased tuber to another, but Btdll I should say 
practically that, ns one sees the disease in late 
summer, I should not apprehend that the tubers 
would be seriously diseased, or even appreciably 
diseased if the foliage appeared healthy. 

. 0.123— Sesa. 2. 



Mr. Tottenham — continued. 

58. Do you believe in the spores living over 
the winter in the haulm ?— Well, it is difficult to 
speak positively upon a point upon which one 
has no precise evidence, but I should say not. 

59. Are not the conditions necessary to keep 
them alive the fresh tissues which, would be in 
the haulm when sound? — I believe what would 
remain in the haulm would be the threads of my- 
celium, and my belief is that they would destroy 
the haulm and rot it, and destroy themselves in 
the process, so that I am disposed to think that 
the haulm is not an appreciable mode of carrying 
on the disease, though I am not prepared to say 
that under some ctrcumstances it might not 
do so. 

60. You think they can be maintained in the 
ground over the winter? — The resting spores? 

61. Yes? — Undoubtedly ; but what I said upon 
that is that the occurrence of the resting spores 
seems to be so rare that it hardly becomes a prob- 
lem of practical importance to consider what part 
they play in the perpetuation of the disease. 

62. You believe that a second crop of potatoes, 
succeeding one crop after another, would be more 
liable to tne disease than if there had been an 
interval of two or three years between the crops? 
— No ; I apprehend that it would not be, putting 
the question of the resting spore 3 aside. Of 
course if their abundant occurrence is established, 
which is not the case at present, then undoubt- 
edly, to plant a new crop in a field which had 
been the seat of a bad attack of the disease in 
the preceding year would be simply leading the 
crop to destruction; but, ns I have at present 
been able to sum up the information that I have 
upon this point, I cannot say that I am satisfied 
that the resting spores play a very important 
part in the matter. Professor De Bary, certainly 
so far as I understand his opinions, is strongly 
of opinion that in Germany at any rate they do 
not. 

63. Then an interval of two or three years 
would entirely obliterate any chance of the crop 
being infected from that source? — Yes, cer- 
tainly. 

64. Have you at all thought of the subject of 
how a thunderstorm or electrical disturbance 
affects the commencement of the disease in afield 
or a district? — I have not thought very much 
about it, but my owu opinion is that electrical 
conditions have extremely little to do with vege- 
tation ; that it is the saturated state of the atmos- 
phere which concurs with electrical discharge, 
which is the important thing ; and the mere con- 
currence of thunder stx-ikes me as a fact of no 
significance. 

65. I have noticed myself that it is in- 
variably after' a thunderstorm that the disease 
first shows itself in a district?— Permit me to say 
that only suggests to my mind that it was after 
a fall of warm rain, and where you have two con- 
curring things it is quite possible one may bu 
active and the other ineffective. I think the 
thunder has no real connection with it. 

66 . You believe thunder has no connection 
with the disease ? — I think not ; we know of no 
facts which show that atmosnheric electricity has 
any real control over vegetable growth. It may 
be so, but no facts have been rsccrtained to lead 
to that belief. 

Mr. Macdonald. 

67. May it not be that the electrical heat has 
produced that which you have stated, the wet 

A 4 conditions 
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Mr. Macdonald — continued, 
conditions necessary for the disease ?— Heat un- 
doubtedly is a necessary condition. 

68. You say heat and rain? — Yes; warmth and 
moisture are the essential conditions. 

69. And the electrical condition may really 
have not been the cause of that development of 
which you spoke? — No; that is to say, unaccom- 
panied by a higher temperature and the deposi- 
tion of moisture. 

Mr. Tottenham, 

70. Take the Champion potato, which you 

have named, is there any difference in the skin 
of that potato from others ? — I do not know at 
all. . . . 

71. As a matter of fact it is very thick in the 
skin when it is boiled? — I should apprehend 
that if a potato, enjoying an immunity from 
the disease, is ultimately obtained it would 
exhibit some difference of structure to account 
for it. I may mention that a very serious 
disease is now attacking the coffee plant in 
India and Ceylon, that is, a fungus with some 
points 'of resemblance to the potato fungus. The 
coffee plant in the New World is attacked by a 
small moth which injures the leaves in very much 
the same way as the fungus. In both cases 
Liberum coffee, with very thick leathery leaves, 
enjoys immuuity from these two parasites. That 
is another confirm ation of the fact that if one could 
obtain some structural modification of the potato 
plant we may ultimately obtain plants which 
would not succumb to the disease. 

Mr. Earp. 

72. I think you have told us that the matured 
leaf was more susceptible than the young leaf of 
the potato plant? — I merely mentioned that. I 
think some facts leading to that conclusion have 
been ascertained, but I cannot speak from any 
positive knowledge about it. 

73. Would it not seem that, at all events, the 
matured tuber is more likely to manifest the 
disease than in an earlier state of its growth, 
because we hear of the tuber disease in autumn ? 
— That circumstance, ns I understand the matter, 
seems to depend rather upon climatic conditions. 
I think Professor De 13 ary has mentioned that 
in the neighbourhood of Strasburg, where there 
are mountain valleys, in which rain occurs early 
in the summer, you get the potato disease earlier 
than is usually the case with us. It is the late 
summer rains which seem to give the fungus its 
opportunity. 

74. Should not you, from the appearance there 
of what you may term a sort of efflorescence, the 
filaments of the elongated bodies ( pointing to the 
diagram) corresponding to a great degree with 
the manifestations of the yeast plant in its 
growth ; should not you think it is the result of 
a sort of ferment ? — I nin afraid that would lead 
me to a longer scientific discussion than perhaps 
the Committee would quite care about. 

75. Do not you think the secret of the whole 
matter lies somewhere in that direction ? — You 
see the yeast plant is not what one would call a 
parasite at all. 

76. The spores are not connected by filaments 
as in that case ?— -The yeast plant does not live 
on a living organism ; it simply lives in a solu- 
tion of sugar containing a certain amount of 
nitrogenous nutriment. 

77. But must not that be the case in this plant 



Mr. Earp — continued. 

when it is embodied in the tuber ? — That is pre- 
cisely true ; hut it feeds upon the tissues of another 
living plant, and. it practically draws from that 
plant the materials for its food already made 
whereas the yeast plant produces chemicai 
changes of very great importance ; I mean the 
production of alcohol. Its mode of nutrition, 
from a scientific point of view, is quite different 
from that of the potato parasite. 1 apprehend 
the parasite of the potato plant simply takes out 
the contents of the cells and turns them at once 
to its own ends. 

Mr. Macdonald. 

78. I think you said that ihe Magnum Bonutn 
was a plant free from it, but you qualified that, 
and you said to a large extent free ; have you 
known them to be attacked? — No; but what I 
meant was, that I have merely such hearsay 
evidence as comes to my knowledge. I do not 
wish to state anything with regard to that par- 
ticular kind of potato of an absolute character. 
It has been merely mentioned to me in conversa- 
tion, amongst people interested in the matter, as 
a potato which has the reputation of being dis- 
ease proof. 

79. It is not then from your own knowledge 
that you make the statement? — With regard to 
the Magnum Bonuiu, I have merely been told by 
persons, whose veracity I implicitly trust, that 
it had in their experience an immunity from the 
disease where other potatoes were attacked ; how 
far that would be the case over a large area it 
would be perfectly impossible for me to say. 

80. Then you know of no reason in the struc- 
ture of the skin of the potato, or anything of 
that kind, why it should be so ? — No; it appears 
to me to be a purely empirical result ; I expect 
that if a disease-proof potato is discovered it will 
he in a more or less accidental manner, and will 
force itself into favour by demonstrating in 
practical agriculture the properties which are 
assumed for it. I am not at nil sanguine that by 
any scientific experiment a disease-proof potato 
could be produced. I mean to say that if one 
cultivated potatoes on a very large scale and 
went on for some considerable time, one might, 
by very carefully selecting every year those 
potatoes which were least attacked, arrive at 
such a result ; but it is a thing which I apprehend 
will take place as the result of private enter- 
prise ; it is everybody’s interest, and everybody 
will seize upon every variety which shows the 
least disposition to development in that direc- 
tion. 

81. As to the development of the disease, do 
you think its development at a particular period 
is owing to climatic conditions rather than to any 
other cause, such as thunder, or anything of that 
kind ?— I think that particular climntic conditions 
lend themselves to the extension of the disease ; 
and I think it is probable that in every year it 
is to be found, but it is not every year which 
lends itself to that violent extension which pro- 
duces the destruction of crops. 

Mr. Stewart. 

82. The reference to this Committee is an in- 
quiry as to the best means of diminishing the 
frequency and the extent of failure of the potato 
crop ; have yon any general views to give the 
Committee on that particular subject? — No, I am 
afraid I have no£; I should be sorry to say any- 
thing 
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Mr. Stewart — continued. jy- r> £ty erj 

91. Did not raising potatoes from seed neces- m.a., f.r s. 

sarily produce new varieties ?— One constantly — z~ 

sees in horticultural catalogues, So-and-so’s seed- I5 oc| 
lings, which shows that it is one of the recognised 1 80 ‘ 
methods of obtaining new varieties. 

92. Has tbe effect of frost been proved to be 
unfavourable to this fungus? — Only in the way 
that reduction of the temperature is unfavourable 
to its growth. 

93. Can any inexperienced persons detect the 
diseased part from the black spots indicated on 
the potato ; is there any other mode?— I cannot 
say, but I have generally found, as a fact, that 
practical men get their eyes so well educated in 
these matters, that they are often better judges 
than scientific persons. They go entirely by 
indications which experience shows to justify 
certain conclusion ; but I do not know lam sure 
what indications they -would rely upon. 

94. The black spots, I understand, indicate a 
certain progression of the disease in the first 
part? — Undoubtedly, the black spots in the 
tuber indicate that portion of the tuber which 
has been thoroughly penetrated with disease, 
and has become rotten in consequence of the 
passage of the mycelium through it. 

95. But the mycelium is there? — Yes, and is 
making its way to fresh parts of the potato. 

96. You have no other reason to give why the 
development of the disease usually takes place 
in the beginning of autumn in many parts of the 
country, apart from climatic causes? — No; of 
course, it takes a certain time to work its way 
up (assuming my theory is true) from the ground, 
but as 1 have already stated, if the climatic con- 
ditions were suitable for its development, the 
ravages of the disease might, of course, increase 
earlier in the year. 

97. Do you know of any instances which prove 
that by cutting off the haulms on the first indi- 
cations of the appearance of the disease on the 
tops of them, people have saved the tubers? — I 
have heard that such is the case. I know of no 
accurate information upon that matter. It all 
depends. It would be very difficult to lay down 
any general principle. If it was a comparatively 
early potato, and the tubers were mature, it 
would be a very good tiling to do; but if it were 

a late potato, and the tubers were not sufficiently ' 
stored with starch, of course you would spoil 
your potatoes ; they would be watery and 
worthless. 

98. You would stop the growth? — I do not 
know that you would so much stop the growth 
as prevent the potatoes being fed from above. 

You would save your crop, but they would be 
comparatively worthless. 

99. Have you heard of any experiments which 
have been made by dipping the potato in 
petroleum or other similar fluids as a preventive 
against insect life? — No, I have not. 

100. You have heard of the experiments made 
with regard to sprinkling the ground with 
petroleum? — No, I have not. 



Mr. Stewart — continued, 
thino- disrespectful to the deliberations of the 
Committee, but beyond collecting the views of 
practical and scientific men upon the matter, I 
do not think it is likely more would arise from 
its deliberations than would probably arise from 
the natural course of circumstances. I may say, 
as I said before, that the gradual selection of the 
disease-proof potato, which seems to me to be the 
way in which we may probably obtain relief, is 
likely to be produced by the mere operation of 
economic laws apart from any assistance on the 
part of the State. 

83. I think I gathered from you that the way 
your mind inclined to view the case was this, that 
by very careful selection of the tubers to be 
planted by degrees you obtain a crop almost en- 
tirely free from disease? — That unfortunately 
arose from my using the word selection in a 
technical sense ; I meant not the selection of tubers 
for the sake of obtaining a healthy crop, but the 
selection of any particular race of potato which 
showed immunity from the disease, and repeating 
that process from year to year in the same way 
that one selects animals for breeding. 

84. According to the Darwinian theory ? — Or 
natural selection, as it is called. 

85. Is this potato disease the same in foreign 
as in home tubers ; is it the same class of disease? 
— You mean would it be the same in America as 
in France? 

86. Yes, and in England we will say?— Yes, 
tbe actual fungus which produces the disease is 
uniform all over the world, in Bogota, Canada, 
Belgium, or the South of France, 

87. You dropped, in one of your answers, that 
the wheat-rust had a certain affinity, for certain 
plants could find a resting place upon them ? — 
Yes, it is believed on very good grounds that it 
finds a resting place in the Barberry, which is 
sometimes present in tbe hedgerows of wheat- 
fields. 

88. But it could not come to maturity or be 
thoroughly developed on these places ? — Its life 
follows a cycle ; it leads a certain portion of its 
life on the wheat plant, and then it is necessary 
that it should migrate to the Barberry and pass 
another portion of its life there, and then back to 
the wheat again in the same way as the fluke in 
sheep, and other parasites, pass portions of their 
lives in different animals. 

89. Have any experiments been made to get a 
pure seed by only using the green berries of the 
potatoes ; the fruit of the potato for seed ? — 
From the actual seed as distinguished from the 
tubers ? 

90. Yes?— I believe such experiments have 
been made, though I cannot speak with perfect 
recollection on the subject. I think when I was 
in Ireland I heard such experiments had been 
tried, but that they had not led, as indeed I 
should expect, on a priori grounds, to any useful 
result, that the seedlings were just as liable to 
disease as any others. Sowing the seed is a re- 
cognised mode of obtaining new varieties ; and if 
I were going to set about trying to get a disease- 
proof potato, that is one of the modes I should 
adopt : I should sow a great quantity of seed in 
order to get new varieties, and then see how they 
were attacked, and make my own selection. In 
that way raising potatoes from seed might lead 
to a useful result, but 1 do not think there is any 
difference of importance between raising potatoes 
from seed or from tubers. 

0.123— Sess. 2. 



Mr. Round. 

101. I understand it is your opinion, that 
although the disease may show itself first in the 
leaf, it really proceeds from the tuber? — Yes, 
the point of infection of a field, I apprehend, 
proceeds from the tuber, although in the case of 
fhe infection being introduced from another field 

b fcy 
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Mr. Round — continued. 

by the wind or the passage oi' any small animal, 

^ lol ! 1 wEiehside of th/lcaf will it show itself 
first?— Well, it produces a discolouration on the 
upper surface, and the fungus on the under 
surface. , , , „ 

103. The breeding spores would be on the 
under side Yes, the majority of them. 

104. You say the Magnum Bonum is a potato, 
you hern-, is most free from disease?— I have 
merely heard it amongst my friends. They have 
merely mentioned the names of the Magnum 
Bonum and the Champion as two potatoes which 
certainly seem to suffer less from disease than 
other potatoes grown in the same situation and 
at the same time. For instance, Kew, although 
of course a suburban neighbourhood, is a place 
where a certain number of potatoes are grown, 
and it is a matter- of common conversation at 
Kew that the Champion potato has not suffered 
from the effects of the disease. 

105. Not suffered at all ?— As far as I remem- 
ber, not at all. But then I mean to say, I do not 
attach to isolated observations of that kind any 
very great weight. I should be very sorry to 

( '° 106 . I have here a letter from a gardener who 
grew 60 sorts of potatoes last year, and he only 
found one potato out of every bushel of Magnum 
Bonum diseased ; would that be in accordance 
with your experience? — I really have not any 
facts about it. I think Mr. Carruthers would 
give the Committee much more accurate and first- 
hand information upon this point than I could, 
because lie is in direct communication with the 
Agricultural Society, who have been making 
experiments upon that matter. 

Mr. Colm.an, 

107. Have you found or heard, as a matter of 
experience, that a potato which comes fresh from 
another district, will be good one year, and then 
in two or three years get subject to disease ? — I 
am afraid that is rather a more practical matter 
than I am entitled to speak upon. 

108. You have not had experience of practical 
potato growing ? — No ; I am not a practical 
agriculturist. 

Mr. Slorer. 

109. I understood you to say, that your opinion, 
theoretically, was that the disease springs from 
the tuber alone? — Yes; that is the way the 
disease hybemates, and is transmitted from one 
year to another. 

110. The potatoes grown from seed are equally 
disposed to the disease as those grown from tubers. 
How do you account for that ? — Many people, 
believe that the reproduction of the potato in 
the common way by sowing sets, tends to weaken 
the constitution of the plant, whereas if repro- 
duction is effected by seed, the constitution is 
stronger. All I meant to say was that I am not 
aware of any facts which lead one to suppose 
that plants raised from actual seed are more 
capable of withstanding disease than plants raised 
from tubers. I do not think that is in conflict 
with the observation that the tuber was the place 
in which the fungus winters. 

111 . Do you think that the strong or enfeebled 
constitution of the plant makes any difference in 
the virulence of the- disease ? — No, I am inclined 
to think it does not. Whether the plant is weak 



Mr. Storer — continued. 

or strong, it equally succumbs if the fungus o-ets 
hold of it. 

Mr. Barclay. 

112. To return to the subject of the propaga- 
tion of the fungus, am I right iu looking upon my- 
celium as corresponding with the seed oi' the 
fungus ? — Mycelium is simply the technical word 
for the threads of which such a mould as the 
potato fungus is made up. The part of the 
fungus which traverses and destroys the potato 
tuber simply consists of branching threads. Wlien 
I say threads, I mean that as a figure of speech. 
They are filaments, and to these filaments 
scientific people give the technical name of my- 
celium. 

113. Then these filaments hibernate in the 
tuber all the winter, and probably grow with the 
growth of the potato, developing ultimately in 
the autumn, if the climatic influences are favour- 
able ? — I should entirely agree with that, except 
that, no doubt, they began to develops in 
spring. 

114. I mean they develope very powerfully if 
the climatic influences are favourable, develope 
to the extent of being a disease of the plant in 
autumn if the climatic influences are favourable ; 
but I understand you to suppose that it may 
probably be existing during the whole life of the 
plant? — Yes. 

115. These filaments enter into the structure 
of the plants and they appear upon the lower 
part of the leaf under favourable climatic in- 
fluences ; that is taking the growth of the 
fungus from a different point of view from 
what you did to start with. Supposing that 
the disease is latent in the tuber, how does it 
manifest itself then as a disease which is evident 
to us commonly in a potato field ? — I think it 
has been shown that the fungus will grow up 
from the eyes of the potato into the shoots, and 
as the shoots grow they are always diseased until 
they have attained a somewhat large develop- 
ment, and then the disease becomes itself repro- 
ductive and affects the adjoining healthy plants. 

116. I understand you to say that this my- 
celium may be developed in a tuber during 
winter under favourable circumstances, that is 
to say that it lives upon the tuber ? — What I 
said was that the mycelium may develope 
spores. 

117. And may make progress in the tubers 
during winter, if the temperature of the potato 
happens to be raised to any considerable extent? 
— Well, it struck me that that was one cause 
which would facilitate the development of the 
reproductive bodies. 

118. And seeing that the disease exists in the 
potato in its natural state, you do not have much 
hope that we may be able to get clear of the 
disease altogether in this country ? — I do not 
myself think there is any chance of getting rid 
of the disease, except we could obtain a kind of 
potato which has a constitutional immunity 
from it. 

119. At the same time I suppose you think 
that all precautions should be taken to prevent 
the propagation of the disease by means of fila- 
ments? — Yes; but, as far as I apprehend, I am 
disposed to doubt the practical possibility of 
success. I think, of course, that all reasonable 
precautions should be taken. 

120. That is simply what I mean ; whether 

they 
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Mr. Barclay — continued, 
they would be successful or not is another ques- 
tion ? —Certainly. 

121. Practically, you would advise all farmers 
to take every kind of precaution against propa- 
gating the disease by means of sets ?— Certainly, 
I would take every kind of precaution. 

122. You would avoid planting as sets any 
tubers which had the appearance of disease? — I 
should sum it up in this way, that the cultivator 
should give himself every chance of getting a 
healthy crop, and therefore he should select the 
healthiest seed, burning all the diseased portions 
of the plant ; that he should do, in fact, every- 
thing to keep the disease under. But 1 appre- 
hended that my evidence was being taken from 
a strictly scientific point of view, and in dealing 
with the question whether by such means the 
disease could be exterminated, I think one is 
bound to say one is not very hopeful. Still any 
measure of success is of the greatest importance 
in a matter of this kind. 

123. The Committee is rather appointed to 
get the practical results with regard to the best 
method of growing the potato, and keeping it 
free from disease; then I thiuk your opinion, 
speaking from a scientific point of view ancl 
merely from theory, would be valuable as to 
such precautions as you judge from theory, might 
be advantageous in preventing the spread of the 
disease ? — I should undoubtedly say that suf- 
ficient importance cannot be attached to the 
adoption of every measure which would limit or 
render ineffective the transmission of the disease. 

1 24. Have you any suggestion that you could 
make as to auy simple method of disinfecting 
potatoes as far ns the skins are concerned, by 
killing any spores which might be adhering to 
the outside of otherwise healthy potatoes ? — I am 
afraid offhand, I am hardly prepared to answer 
that question, although I think it is a matter 
well worthy of attention, and it would be quite 
easy to devise some method of performing such 
an operation. 

125. To dry the potatoes in an oven to such 
an extent as would not kill the vitality of the 
plants, would that be likely to kill the germs of 
the disease ? — I think it would be rather disad- 
vantageous to the potatoes ; I should prefer 
steeping them in some solution, such as a weak 
solution of sulphurous acid or of carbolic acid, 
or some solution which would loll the myce- 
lium, or the spores if they were outside the 
potato; of course you cannot, do anything to the 
inside of the potato without killing the potato 
itself : but as far as there may be any contamina- 
tion on the outside I certainly think some mode 
of steeping them would not be without its 
value. 

126. You would not have very much hope 
from experiments specially mnde for tho purpose 
of discovering a disease-proof potato ? — No, my 
opinion on that point is very clear. I thiuk, as 
I said before, that it being everyone’s interest to 
get hold of a disease-proof potato, if such a thing 
can be produced, it will be produced in accord- 
ance with ordinary economical laws. I mean I 
do not think it is a matter to which the State 
should be called upon to give any assistance. 

127. What I wa3 driving at was this, that the 
discovery would be very possibly more in the 
nature of an accident than by experiments on 
the part of the State with the special view or 
object of discovering a disease-proof potato ? — 

0.123— Sees 2. 



Mr. Bur clay — continued. Mr. Dyer, 

^.es ; it is quite true that such a thing would be, *'•*•> r n-s. 
to a certain extent, an accident, but then it would . _ r 

be an accident which would be expected, and ^ 88 “ nt ' 
would be looked for; just as the production of 
any new kind ol rose is an accident, but it is an 
accident which is sought for in a recognised and 
systematic manner. 1 mean the large seedsmen, 
to whom this matter is of great importance, 
would do their best to select from their seed 
farms any variety of potato which showed any 
prospect of being useful in that direction ; but 
the experiment would be made by commercial 
men without the State interfering. 

128. Scientific men would not predicate the 
conditions under which the experiments Bhould 
be carried out from which you could have any 
hope of producing this disease-proof potato if 
such a thing is producible? — I do not think, in 
the present state of our knowledge, we could in 
the least. 

129. Yon said you supposed that the slight heat 
which is usual in heaps of potatoes which are put 
together in autumn, before they are thoroughly 
dried, would be very likely to cause the develop- 
ment of the mycelium to go on in the tubers ? — 

Yes. 

130. It would he then, one great object, to 
prevent the spread of the disease, that the potato 
should be thoroughly dried, or that any rise of 
temperature should be prevented by ventilation ? 

— Certainly ; I think that is a very important 
point, and that housing of the potatoes should be 
made in receptacles as well ventilated as possible. 

The great point would be to supply the two condi- 
tions which are unfavourable to the development 
of fungi, namely, freedom from heat and moisture. 

Therefore if you keep the potatoes dry, and at a 
low temperature, you so far impede the develop- 
ment of the fungus. 

Mr. Macdonald. 

131. Considering the food of the people de- 
pends so much on the health of the potato, do 
you think there would be anything wrong in the 
Government establishing, in some of their great 
gardening establishments such ns Kew, or by the 
aid of some of their officers, such a means as 
would enable them to discover a potato free from 
disease rather than leaving it to the economic 
laws of which you spoke some time ago ? — That 
of course opens up rather a large question. In 
the first place, even if such a thing were de- 
sirable, Kew would not be available for such a 
purpose, because what would really be wanted 
would be a large farm. The whole question of 
how far the Government should lend any aid to 
agricultural experiments of course is a consider- 
able one, and has always been tacitly settled in 
this country in tlie negative. I believe there is 
no Government establishment of any sort in the 
British islands where agricultural experiments at 
the expense of the State are carried out ; so that 
I mean to say, to make experiments with regard 
to the potatoes would practically entail the ques- 
tion of a new department. In France, no doubt, 
such a thing would be done at once, but in Eng- 
land things are done in a different way, and there 
is, as far as I Know, no institution available 
except, perhaps, the Albert Institute at Glas- 
nevin. 

132. If not available, do not you think that it 
would be highly desirable that such a thing should 
be done in some way ? — I am inclined to think, 

B 2 that 
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Mr Macdonald — continued, 
that if you have a number of public spirited men 
(I menn men of large capital amt energetic 
habits), like our seed mercnants, that they are 
practically making these experiments for you, 
and that the Government undertaking them, 
would be simply one more body engaged upon 
it Then there is the theoretical objection that, 
practically, the Government never does these 
tilings with such energy as people who. get a 
living by it. Of course, if a private individual 
were to discover such a potato as you have des- 
cribed, he would get a very large return for his 
discovery, and therefore lie would be much more 
liable to be strenuous in the matter than a Go- 
vernment department. 

133. Are you aware that they do that in 
America ? — In America a great deal is un- 
doubtedly done, especially by the Legislatures of 
the different States. 

Mr. Macartney. 

134. Has there been any potato yet found 
invulnerable to the disease, after being exposed 
for a certain number of years to tlie same climatic 
influences and temperature ? — That is a matter 
upon which the Committee will have better 
evidence than I can give it. 

Mr. Ear/). 

135. May I ask you whether you are aware 
of the practice which exists amongst certain 
small growers of dividing the sets, cutting them 
in certain parts, and so planting the various sets 
in order to multiply the produce? — Yes, I know 
that such a practice is followed. 

136. Do you consider that detrimental? — 
You mean with regard to the disease ? 



Mr. Ear/) — continued. 

137. Yes ; but before asking you to nnswer 
me that, may I ask you will the filaments con- 
necting the potato with its parent plant, be the 
channel through which the disease has reached 
the tuber ? — 1 apprehend so. 

138. Then small as that filament may bn it 

would contain still smaller filaments, which con- 
nects the disease, which forms the chain ? Oh 

certainly, plenty of it 

139. In that case, if it be the ordinary practice 
to cut the sets, it would always be advisable to 
so divide them as to try to cut out the disease 
by taking, for instance, the top part of the potato 
where the filament had existed which connected 
the tuber with its plant? — Yes ; hut if you at- 
tempt to cut a set from a diseased potato, the 
chances are a thousand to one against cutting a 
set (at least, I mean against the ordinary culti- 
vator doing so) which would be absolutely 
tree from mycelium. 

140. That is to say, the disease might have 
penetrated into the potato farther Sian the 
naked eye could follow it ? — I think so. 

141. Then are you of opinion that the practice 
of so cutting sets is veiy prejudicial ?— Well, it 
only occurs to me at the moment that it might 
be prejudicial in this way. Professor De Bary 
has suggested that even earthworms might con- 
vey the infection. Well, undoubtedly, where 
you have the cut surface of the potato, it is 
move susceptible to infection than the natural 
skiu, because the natural skin is obviously less 
easily penetrable than the succulent tissue of the 
potato, which is exposed when you cut it. 

142. Then it would be advisable, you think, 
not to pursue that practice? — Well, I should be 
rather unwilling to pronounce a definite opinion 
upon it without further information. 



Mr. William Carruthers, i 
Chairman. 

143. You are the head of the Botanical De- 
partment of the British Museum ? — Yes. 

144. You have specially turned your attention 
to potatoes? — Yes, in connection with the Agri- 
cultural Society, for which Society I have for 
many yems been consulting naturalist. 

145. You have written several pamphlets on 
this subject? — Yes. 

146. We should be very much obliged to you 
now if you would make' us a short statement 
about the potato disease, and if there is any point 
of difference between you and your friend ; it is 
possible there may be different schools and dif- 
ferent opinions upon this question. I hope you 
will give us any points upon which you differ, as 
well as those upon which you agree, because, of 
course, as far as scientific evidence is concerned, 
it is extremely necessary that we should know 
where scientific men disagree, as well as where 
they agree ? — I may say that in regard to the 
account which Mr. Dyer has given of the 
fungus causing the potato disease, I entirely 
agree with him. There is no difference of 
opinion. This is not a theory which is held by 
scientific men, hut the result of observation of 
facts, and there can be no difference of opinion 
at all as to the plant being the cause of the dis- 
ease ; and the whole story of the plant, which 
Mr. Dyer has put, is precisely what is accepted 
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Chairman — continued. 

as the life-history of tliis plant. I do not know 
that I have anything to supplement to that. Of 
course it is necessary to make it somewhat popu- 
lar here, and I think Mr. Dyer has given a very 
satisfactory account of the life-history of this 
plant. I differ however with him with regard to 
the origin of this disease, and if you will allow 
me I will put it to you somewhat historically. 
The disease, I believe, did not exist at all in 
Europe before 1844. In that I entirely differ 
from Mr. Dyer. Many diseases had been ob- 
served ; many injuries to potatoes had been ob- 
served and carefully described before 1844, but 
this particular disease had not. It is due to a 
species of plant, and although that species is 
small it is as easily separated from allied plants 
as species of flowering plants can be sepa- 
rated from each other. This plant was known 
in South America before it made its ap- 
pearance in this country. It has been traced 
from South America to North Am orica and 
to Australia, and it made its first nppenrance 
in Europe in Belgium in 1844, and within a 
very few days after it appeared in Belgium it 
was noticed in the Isle of Wight, and then 
within almost a few hours after that it spread 
over the whole of the South of England and over 
Scotland. What is of very great importance for 
us to consider is that this was not at all due to 

the 
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the presence of diseased tubers. The disease 
first made its appearanco in Britain from some 
cause entirely outside diseased tubers, because in 
the planting of the crop of 1844 no diseased 
tubers were planted. I believe that the spread of 
the disease each year is due entirely to the same 
cause as its spread when it made its first appear- 
ance. The great difficulty in regard to the 
disease is what Mr. Dyer has again and again 
expressed, the method of its being carried over 
from one year to another. The appearance of 
the disease in the autumn, I believe, can be very 
easily explained. Mr. Dyer has shown that 
when the disease begins to make its appearance 
the fungus produces these large oblong bodies, 

(t onidia), and the question is how these bodies are 
spread and the disease scattei'ed. Now I differ 
from Mr. Dyer in this : I believe that these bodies 
which are produced in immense quantities, and very 
speedily, within a few hours after the disease 
attacks the potato, are floated in the atmosphere, 
and ore easily transplanted by the wind all over 
the country. I believe this is the explanation of 
the spread of the disease in 1844, when it made 
it3 appearance in Belgium. The spores produced 
in myriads, were brought over in the wind, and 
■first attacked the potato crops in the Isle of 
Wight, and then spread over the south of England. 
The course of the disease is clearly traced from 
the south of England towards the Midland Coun- 
ties, and all over the island and into Scotland 
and Ireland. It was a progress northwards. 
Then the story of their growth is very simple 
This plant, the Peronospora infestnvs, will only 
grow on the particular plant, the Solarium 
tuber os, that is the cnltivated potato. As Mr. 
Dyer has said, it has been noticed on some other 
plants, but it takes to those plants not kindly. 
It grows on this particular species, and just as 
plants of higher organisation choose their soils, 
some growing in the water and sonic on land, 
so this particular plant chooses its host plant; 
and its soil is this species Solanum tuberosum. 
It will not grow if it falls on the leaves of 
the beech or the oak, or on grass, because that 
is not its soil, so to speak. Now the process of 
growth is simply this: when this compound body 
mils on the leaf it will remain there perfectly 
innocent and harmless unless it gets a supply of 
moisture to enable it to germinate ; just ns wheat 
lies in the granary from year to year, and does 
not germinate unless it gets moisture. The belief 
which was exprersed by a Member of this Com- 
mittee that it was due to electric or other condi- 
tions, is very easily explained. The disease 
makes its appearance in the end of July or the 
beginning of August, when we have generally 
very hot weather. The temperature of the 
atmosphere is very high, and we have heavy 
showers of rain. Those showers of rain are 
generally due to electric disturbances; that is 
to say, are thunder showers ; and the atmosphere, 
which is able in its hot state to take a large 
quantity of moisture into its composition without 
being seen, at night when the temperature de- 
creases slightly by the disappearance of the sun, 
and the atmosphere loses some of its heat, then 
the moisture which was present, though imper- 
ceptible, in the composition of the atmosphere, 
gets liberated, and appears as a fog or mist, 
and this fog or mist supplies this compound 
body with sufficient moisture to disrupt it. 
The contents (zoospores) are liberated, and 
0.123— Sess. 2. 
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move about in the moisture for a little time till 
their tails disappear, and then they begin to ger- 
minate; they throw out a small root, which is 
able either to pass in through thebrealhiug-pores 
of the potato, or to penetrate the skin of the 
potato, and as soon ns it has got through 
the skin of the potato it pushes itself into ttie 
living tissues of the plant. It gets sufficient food 
there, and spreads freely all through the plant. 
The first appearance is the brown discoloured 
spot; then this brown spot sends out from the 
under surface a quantity of flocculent branches 
having the appearance to the naked eye of an 
ordinary mould, and when that disappears the 
spot becomes black, but the mycelium pushes its 
way centrifugally from the point of attack, and the 
mould spreads with the spread of the mycelium 
in the leaf, and you get a border of mould round 
the black spot, which gradually increase till it 
covers the whole of the leaf, and the leal is des- 
troyed. In the meantime the mycelium has been 
pushing its way down the stalk of the leaf, and 
down the stalk of the potato into the tubers in 
the ground ; this, I believe, is the ordinary and 
normal spread of the disease, and it is not due to 
atmospheric conditions, except that it is necessary 
that there should be a supply of moisture outside 
the potato to enable the compound body to break 
up, and the little seeds to germinate ; then when 
they take possession of the potato plant it is im- 
possible to stop the disease, and when once it has 
taken possession of a single plant of potato, the 
compound bodies at tlie ends of the branches are 
produced in such abundance that clouds of them 
are scattered through the air, and are ready to 
attack not only the plants in that field, but the 
whole of the plants of the country, you cannot 
possibly stop it. I believe this is the story of 
the introduction of die disease in 1844 into Eng- 
land, Scotland, and Ireland, and .is the story of 
the introduction of the disease every autumn. 
Of course the difficulty with regard to the 
disease is how it is carried over the winter ; and 
if I may be allowed perhaps somewhat to repeat 
what Mr. Dyer lias said, I would put it in this 
way, that it is possible that the plan which Mr. 
Dyer believes to be the main method, is one of 
the methods by which the disease is carried over; 
that is, it is carried over in diseased tubers which 
are planted ; but if there is any reason to 
believe that Mr. Smith lias found the resting 
spores, and I think there is some reason to 
believe that, then these resting spares are 
more probably the means of carrying tno disease 
over. The resting spores are very different from 
the spores we have been looking at here. They 
have a very much indurated coat, which permits 
their preservation even in the most unfavourable 
conditions throughout the winter, and I believe 
that these resting spores are produced in the solid 
substance of the potato ; they are in the leaf, the 
haulm, or the tuber, and are able to resist the 
decay which takes place in the leaf, the haulm, 
and the tuber; and they are carried over in 
this decaying matter through the winter, and are 
ready to operate when the season comes round 
for their germination. I do not believe that any 
amount of decay, even on the dungheap, would 
destroy these resting spores, if they are really 
the resting spores of the Peronospora that have 
been discovered. I have always recommended 
that the haulms of diseased crops should invari- 
ably be burnt in the autumn when the potatoes 
B 3 are 
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Chairman — continued. 

are lifted, and should never, under any considera- 
tion, be put on the dungheap. I believe that that 
is a most dangerous method of spreading the 
disease, and probably is the method by which the 
disease is spread. But then Mr. Dyer also re- 
ferred to the fact, that the lower fungi do not 
always pass the whole of their existence on the 
same kind of plant, and this is a matter which lias 
never been fully investigated. Mr. J enkins, the 
Secretary of the Royal Agricultural Society, 
drew special attention to information which he 
had received from farmers, that potatoes following 
clover had on some occasions been singularly free 
from the potato disease ; but I must say that my 
own observations, when I carefully attended to 
this matter, did not substantiate that opinion. I 
have not been able to see any foundation what- 
ever for supposing that any of our cultivated 
crops are the means of carrying over this fungus 
in another stage of its life. I believe that the dis- 
ease is spread by these oblong bodies (conidiu), and 
only through the leaves, and that this being so, I am 
not aware of any experiments, and I myself have 
failed in any experiments I have made to trace 
the progress of the disease from a planted tuber. I 
believe, however, the tubers may be the means of 
producing disease in this way. We know quite well 
that when potatoes are stored up in pits the disease 
increases in the tubers, and that the fungus grows 
in the pit, and I have no doubt this is due to the 
increased temperature which alwuys takes place 
in pits, especially in connection with decaying 
matter. There is generally some straw put with 
them to keep them separate from each other. 
The haulms used to be put in in my younger days 
before the diseasehad appeared, and whenever this 
decaying matter is present a certain amount of 
decomposition, as in a dungheap, takes place. 
Under these circumstances the disease spreads in 
the tuber, and the resting spores would be freely 
produced in the tuber, so that you would have a 
condition eminently fitted for the production of 
these resting spores, and for the spreading of the 
disease. I do not know that there is anything 
more that I can say. 

147. There are several important points on 
which you agree perfectly, about the botanical 
part; but not about the spread of the disease. 
Now about the wiud, you are convinced that this 
disease can be, and is, spread very often by the 
wind ? — I mean not by tne wind as distinguished 
from the atmosphere, but simply by the atmo- 
sphere. 

148. Then does it make much difference 
whether there are diseased potatoes immediately 
near a village, or will the disease find its way for 
miles off? — My belief is, that if a diseased plant 
were growing in the Isle of Wight the likelihood 
is that the whole of the crop throughout the three 
kingdoms would be, not destroyed but affected 
by it; that you could not possibly save it, and 
this is the case in other similar diseases. If you 
have a condition fii for the growth of mould of 
cheese or any decaying matter, you will find 
spores present in the atmosphere ready to take 
advantage of this condition of things, and the mould 
will at once make its appearance, and so it is with 
this mould of the potato. 

149. Then do you think it is of much import- 
ance whether there is a lurge stock of diseased 
potatoes left over from the winter, or only a very 
small stock left in the kingdom. Do you think 
a few potatoes will be equally capable of affect - 



Chairman — continued. 

ing it in the same time ?— Yes, I think the few 
otatoes will do it if the disease appears. Our 
ifficulty at present is where the disease does 
appear, how is the disease carried over the win- 
ter ? Granting the appearance of the disease in 
a field of potatoes in a county or country, y OU 
cannot stop its progress after the disease has ap- 
peared, but we do not know how it appears. 
That is the question the Royal Agricultural 
Society and botanists have been facing for years. 
They want to discover how it is that the disease 
in the first instance appears. Mr. Dyer has given 
you one explanation. It is not satisfactory to 
me. It may be the right explanation, but 1 am 
not satisfied at all that it is the right explanation- 
and what I do not see any light on at present is 
how does this disease at first appears ; does it 
come from these resting spores; does it. come 
from other plants upon which this Peronospora 
lives in some forms not yet detected as belonging 
to it? Where does it come from? We do not 
know. 

150. Then you attach, practically, great im- 
portance to burning the stalks of the potato 
plants from year to year ?— Yes, I should recom- 
mend that should be done ns a precaution to pre- 
vent the unnecessary spread of the disease, for the 
fire would destroy the vesting spores if they 
exist in the haulms. 

151. But do you think it will reduce the total 
amount of diseased potatoes in the year? — No, I 
do not think it will. In the visit that I made in 
1874 the Royal Agricultural Society then offered 
prizes for disease-proof potatoes, and some six or 
eight specimens were sent in which were sup- 
posed to he, and believed by their owners to be, 
disease proof. Those potatoes were planted in 
20 different localities over the three kingdoms, 
and during the end of July and the beginning of 
August I visited the whole of those crops. At 
the beginning of my visit I found no disease 
whatever in the South of England. I first no- 
ticed the disease iu the South of Ireland, and as 
I went on my visits I found the disease rapidly 
spreading and preceding me in every direction, 
and at every place, thereafter that I visited I 
found the disease had made serious ravages, and 
that this was entirely due to the sudden appear- 
ance of the climatic conditions fitted for the ger- 
mination of the spores which existed in the 
atmosphere, I have no doubt whatever. 

152. Then about the disease growing in pits, 
have you any precautions to recommend for the 
storage of potatoes in pits ? — I have no doubt 
whatever that the preservation of the potatoes in 
the air, as has been recommended, on floors 
separated by a foot or so where by the air 
is able freely to circulate, is the best method of 
preserving potatoes from disease, and preventing 
the development of the disease. I believe, as 
Mr. Dyer has said, that the heating in the pit 
is a great means of developing the fungus, and 
that if you can keep the potatoes free from eacli 
other, as has been recommended, that will be the 
means, as proved, of preventing the development 
of the fungus. 

153. Do you share Mr. Dyer’s opinion, that it 
is possible to produce a potato which is disease- 
resisting, or more disease-resisting than many of 
our present varieties ? — The result of the expe- 
riments to which I have referred was very curious 
in this respect. I found two potatoes, one early 
and one late, which, in the different localities, 

resisted 
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Chairman — continued. 

resisted disease more than their companions. 
They were all planted under the same conditions 
in each locality. Each farmer chose his own 
method of planting, and used the manure lie was 
usin"- for his own crops. The six varieties had 
the same treatment in each locality, and it. was 
found that one early variety was less liable to 
disease than the other, and one late variety than 
the three others. I think that holds out a hope 
that a variety may be found which would be less 
liable to disease ; but I doubt very much whether 
variety will be found which will be absolutely free 
from disease, because this little fungus lives on the 
species Solatium tuberosum, and in all the varieties 
we experiment with we are always dealing with 
the same species, and although we may find plants 
which may resist the disease more, 1 doubt 
whether we shall ever succeed in getting a variety 
which would be free from disease. 

154. You said you set six varieties of potatoes 
to 20 places in the country ? — Yes. 

155. I suppose they were planted by the side 
of the ordinary crops of the farmers? — Yes. 

156. On the whole, did they do better than 
the ordinary crops? — They just suffered as the 
ordinary crops. I have information which I 
printed at the time with regard to the varieties 
that were experimented upon when the tubers 
were raised, because we examined the individual 
tubers with the very greatest care to find what 
proportion of tho diseased potatoes there were. 
The same care was not used with regard to the 
ordinary crops ; but in my visits I was able to 
detect the disease in the same proportion in the 
ordinary crops as I found it in the experimental 
crops. 

Mr. Macartney. 

157. And as early ?— Yes. 

Chairman. 

158. The home of tho disease is in South 
America? — Yes. 

159. Do they grow potatoes there in quanti- 
ties j are they more free from disease, or less 
free from disease than we are here? — That I can- 
not answer ; I have no data. 

Mr. Macartney. 

160. Do they feed upon the sweet potato, the 
yam ? -’I hat is a totally different plant. 

161. I wanted to ask whether the atmospheric 
influences that you say affect the leaf of the potato 
when it first appears, are due fo the electric state 
of the atmosphere ? — Not at alL I must have 
made myself misunderstood. They do not affect 
the loaf. 

162. I understood you to say that the disease 
came through the leaf into the tuber ? — I believe 
that these little seeds which are floating about in 
the air are resting on the whole of the vegetation 
of the country ; but they will only germinate on 
the plant to which they belong, and which is 
their proper host or nidus, the potato plant, and 
they will only germinate there when there is 
external moisture supplied to them. This external 
moisture is supplied in our country after the 
heavy showers we have at the end of July or the 
beginning of August, which are generally the 
result of thunderstorms. The presence of elec- 
tricity or its absence has nothing whatever to do 
with it ; it is the presence of moisture in the air 
in such a condition that it can be used by the 
little spore for germination. 
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Mr. Storer. >5 June 

164. You think no mode of difference in culti- l88o> 
vation, or precaution of that kind, would have 

any effect ?— In these twenty cases, there was 
scarcely one kind of treatment the same as the 
other ; different lands, different manuves, different 
kinds of treatment, and the only case where the 
potatoes escaped the disease was in Lincolnshire, 
where the rainfall was extremely small, and 
where the particular land upon which it was 
planled was a very light sand, and there the 
crops ripened early without any rainfall in the 
neighbourhood, ana they never were subject to 
the disease. 

Mr. Earp. 

165. Then the spores might have been in the 
potato plant in that locality, but they never got 
the necessary moisture to develope them ?— To 
enable them to grow. 

166. Apparently, I judge your evidence is in 
part, practical as well as scientific?— To some 
extent it is. 

167. Have you noticed at all the difference 
which may be experienced between the growth 
of potatoes under glass produced early, and the 
experience with regard to potatoes grown out of 
doors. Did you ever hear of much disease in 
potatoes grown early and grown under gloss?— 

Yes, I have seen the disease in potatoes under 
glass in February; I do not believe the appear- 
ance of the disease has anything to do with the 
season of the year, but it has to do with the 
presence of external moisture. I have seen them 
in Jersey, where they are grown under glass, 
and sent very early to our markets, and I found 
the potatoes largely diseased by the true potato 
disease in February. 

168. The necessary conditions being artificially 
produced? — Being artificially produced by the 
amount of moisture under glass. 



Mr. Macdonald. 

169. You said you had no practical sugges- 
tion to make, but I rather think you had a 
practical suggestion, and that was as regards 
potatoes, for planting at least, being plnced in 
pits. You thi.ught that was lughly dangerous, 
and likely to produce the development, of the 
potato disease. If, therefore, potatoes that were 
intended for planting were kept as apples are 
now kept in certain states of America thoroughly 
dry, what would be the effect, think you, upon 
the potato in the event of planting aud using for 
seed again ; would it be to the advantage of the 
potato, or would it affect it at all being kept in 
such a maimer? — Inasmuch as we do not know 
how the disease is carried over, I think in the 
meantime we ought to use every precaution, and 
I would strongly recommend that no diseased 
potato, and no healthy tuber that belonged to a 
plant, in which any disease had been noticed, 
either in its foliage, or in other tubers, should 
ever be used for planting. I should object when 
the potatoes arc gathered, that any tuber from 
a plant where the disease was known to exist 
should ever be laid aside for seed. I think 
that is a great mistake. Probably it is not in 
this way the disease is carried over, but I 
think it i3 extremely probable, but until we 
do know every precaution should be used to 
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Mr. Macdonald — continued, 
prevent, the disease being carried over in that 
way, I would strongly recommend that no 
potato should bo used for seed which has been 
connected with a diseased haulm, even although 
that particular tuber did not show any evidence 
of disease. 

170. Apart from that, do you think that the 
keeping of the potato dry during the period be- 
tween the lifting in autumn and the planting 
avaiu would not be desirable as far as your 
knowledge goes at the present moment, moisture 
being the cause? — Yes, I do not believe the 
disease would develope itself in a tuber which 
was kept separate from others unless it existed 
there ; it could not get into the tuber while it 
is being preserved duriug the winter except by 
close contact with a diseased tuber, but I think 
it would be au injurious thing to preserve the 
tubers to be used as seed, so as to prevent the 
disease from showing itself to them; I would 
rather see the disease in the tuber, and so prevent 
people from planting it ; but there is no doubt 
that for food or for production of starch it would 
be belter to preserve the plants with a free cir- 
culation round them, and not put them into pits 
where the disease from the increased temperature 
or some other cause would make progress, which 
it does not when they are preserved on the floor. 

171. Have you ever propagated from the green 
seeds ? — 1 have not myself, but 1 have expe- 
rimented with plants that have been so produced, 
and I do not find they are any more free from 
disease than those grown from tubers. 

172. That is my experience as well. The 
whole of the seed disappeared on several occa- 
sions ; that is my experience ?•— I should say the 
advantage of using the tuber is that you pre- 
serve the peculiarities of the original stock, for 
the new plants are really multiplications by cut- 
tings of one plant, but where yu use seed 
you never can predicate that the product will be 
the same ns the parent. 

173. I do not know whether I am in order in 
following up the question I put to the former 
witness. You have stated that the disease came 
from South America, which I believe is true ; 
but do you not think it would be highly desir- 
able, and that we really, as far ns possible, ought 
to try to ascertain where it came from, and what 
its habits are in its home, and also whether we 
could not by some way or other meet it with 
experiments made under the care of the Govern- 
ment rather than leave it to the economic laws, 
as they are called, of the present clay ? — I do not 
think the conditions in South America are any 
more favourable than they are here; and any 
experiments that could he conducted in America 
could be conducted quite as well here. 

174. You agree with the former witness, that 
it is really a fungus? — Oh, there is no doubt 
about that. This is not a scientific theory, but 
an absolute fact upon which no one who has in- 
telligently investigated the matter can have any 
doubt whatever. Being one of the judges for 
a prizo offered by the Royal ALgricultural 
Society, for an original essay on the potato 
disease, I had to read a large number of the 
essays, and I found that among practical 
men there widely existed the most absurd 
views with regard to the disease. I should like 
especially to impress upon the members of the 
Committee that this is not a theory, but that it 
is absolutely true, and has been investigated by 



Mr. Macdonald — continued, 
scientific men of all countries, and everywhere 
is acknowledged to be the real cause of the 
disease ; 1 think it is most important that 
members should bear that in mind. 

175. And you have little or no help ns now 
advised by experiments from the reproduction 
from existing plnnts either in seeds, or in sets, 
or otherwise it the disease is there in the locality? 
—No. 

Mr. Stewart. 



176. Ifitisa fungus, could you not destroy 
that fungus by means of some chemical ?— Only 
by destroying the plant upon which it lives. It 
is a fungus which lives on a plant, not 011 inor- 
ganic matter, and it only. starts into active life 
when it pushes its roots into the living tissues 
of the plant, and any action you can take on the 
fungus would operate on the plant in which it 
is growing. 

177. It is part of the plant? — It is, prac- 
tically. 

178. Is it not your experience that if you 
plant large potatoes you get in a corresponding 
degree stronger and healthier plants ? — Yes, the 
first life of the potato plaut depends on the amount 
of starch that is present in the tuber, and when 
you put a large potato in the ground yon put a 
body with half-a-dozen eyes and a large supply 
of starch. In the first instance the plant lives 
upon this starch, and you get everyone of these 
eye3 growing up and producing an independent 
stem, and so you get a great many independent 
stems and a very vigorous plant to start with. Then, 
of course, you have a limited piece of ground to 
grow your tubers on, and the result is you do not 
get so large a crop of tubers as if you were 
cutting your seed tuber into a certain number of 
portions, and planting them at a certain distance 
where each plant would have scope to develope its 
own tubers. In fact, it is the same question as 
planting wheat by a machine, or scattering it 
broadcast over the field. 

179. Still while you think you get a larger 
plant by the larger potato, do you think it is for 
that reason any more free from disease ? — Not in 
the least. 

180. Then there is not very much use in 
nicking good seed according to your theory ?— 
Not at all. 1 found there was no difference 
whatever when the disease made its appearance. 
I found no disease at all in the South of Eng- 
land, but in the South of Ireland I found all 
those specially selected potatoes and the ordinary 
crops all equally full of disease. 

181. Even where the seed had been carefully 
selected 1 — The seed sent to the Royal Agricul- 
tural Society was carefully and specially selected, 
for of course it wa 3 the very last notion of each 
competitor to have diseased potatoes in the po- 
tatoes which he sent in. 

182. I understood you to say, in the beginning 
of your remarks, that this disease originated, as 
far as you know, in 1844? — Yes. 

183. W as there any disease known before that 
time ?— There were diseases known in the po- 
tato, but this disease is produced by a plant 
which can easily be distinguished from other allied 
plants, and tliis particular plant was not known 
in the Old Worm before 1844, and it has been 



known every year since. 

184. It is a distinct disease originating in 
1844? — Making its first appearance in Europe 
in 1844. 

185. Still 
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Mr. Stewart — continued. 

185. Still it was known in the New World be- 
fore that? — Yes, I believe it was known in the 
locality of which the potato is supposed to be a 
native. 

186. We have no idea how it crossed from 
America? — None whatever. We know it was 
known in North America, and known in Austra- 
lia before it was known in Europe. 

187. It is the same disease in all parts of the 
world ? — The same disease, produced by the same 
plant, having the peculiarities of structure by 
which this plant is easily distinguished. 

Mr. Round. 

188. Do you happen to know whether the 
East of England is more free from disease than 
other parts of the United Kingdom? — Yes, much 
more free. In the report which I prepared, I 
was able to divide by a line running north and 
south through Britain, the districts of greatest 
and least disease, and the whole East of Eng- 
land had much less disease than the W est of Eng- 
land, Ireland, and Scotland. 

189. Can you give us a practical suggestion 
for the prevention of the spread of the disease ? 
—My only notion at present is, if it were possi- 
ble, to secure an early cropping potato which 
would be ripe before the rains at the end of July 
and the beginning of August. I found a gentle- 
man in Ayrshire, in a district which was singu- 
larly susceptible to disease in the autumn, had 
raised enormous crops of potatoes not one of 
which was diseased, but then he grew early po- 
tatoes, and sent them into the midland counties, 
where they were sold at a very large price, and 
he never had a single diseased potato in his own 
crop. But the potatoes he experimented with 
he was obliged, of course, to keep on till the 
autumn till they were ripe, and those potatoes 
were in every case diseased. His' own crop was 
lifted before the period when the disease makes 
its appearance. 

Mr. Macdonald. 

190. Did you say Ayrshire? — Yes. 

191. Was it that peculiar sandy soil ? — No, it 
had nothing to do with the soil. It was a good 
loam in which they were growing. 

Mr. Macartney . 

192. Then you recommend the burning of the 
haulm ? — Yes. 

193. In all cases? — In all cases where the 
disease baa appeared the haulm ought to be de- 
stroyed. 

194. And the diseased potatoes ? — Certainly. 
The best method of getting rid of them is to send 
them to the starch mill , to have the starch still 
remaining in them extracted, because it has been 
found that the portions of the diseased potato 
which are not actually destroyed supply just as 
good starch as the healthy potatoes. 

Mr. Colman. 

195. Then we may take it as your decided 
opinion that in parts of the kingdom, where there 
is the heavier rainfall, there is likely to be more 
disease ? — It depends upon the temperature of 
the atmosphere as well as the rainfall. You must 
have a hot atmosphere as well as heavy rainfall. 
The rainfall in the spring, or early summer, is 
not injurious like the rainfall in late summer or 
early autumn. 
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196. I mean rainfall in the autumn. You said 
just now in the eastern counties there was less 
disease than in the western counties ? — Cer- 
tainly. 

197. Is there any difference in the quality of 
the potatoes in those two districts, irrespective of 
the disease ; quality, I mean, for culinary pur- 
poses? — None at all. 

198. You said it originated in Belgium? — It 
was first noticed in Belgium. 

199. Do you know whether it has been much 
in Belgium of late years?— I fancy it has been 
much the same in all European countries as here. 
I have no specific data ; I am not aware that 
there has been less there than with us, but I have 
no specific information to offer. 

200. I had a statement made to me that there 
had been, less in Belgium of late years than here, 
but that is not within your knowledge? — No. 

201. Nor in reference to its state in Germany? 

—No. J 

202. As to these experiments at different 
places, and of different sorts, was that one year, 
or over several years ? — It was contemplated to 
carry on the experiments for three years ; the 
terms of the prize were that the specimens 
should be free from disease .for three years, but 
the whole of the varieties were diseased in many 
places in the course of the first year, and it was 
thought not necessary to continue the experi- 
ment any longer. 

203. Do you know that that was a very wet 
summer ? — No. 

204. "What year was it? — It was 1874; there 
was scarcely any rain till I got to Ireland, and 
then some heavy showers began, but it was a dry 
season up to that time, and the disease appeared 
with the heavy showers. 

205. Is there any record at all as to what 
manures were tided by the different growers ? — 
Yes, I have a specific statement of all the kinds 
of manures used in each particular locality. 

_ 206. Have.you any statement with regard to 
their using wood ashes ? — No, I do not know that 
that was used for them. 

207. And you do not know of that being a pre- 
ventive against disease? — No, I have heard of 
charcoal being used as a soil which would grow 

otatoes, but my experience would lead me to 
elieve that that has no influence on the disease. 

208. Have you had experience in burning the 
stalk ; would that leave any ash which could be 
used for manure? — It would leave very little 
ash, not enough to be of any practical use. 

209. Then if the disease goes from the leaf 
down to the tuber, could anything be done in 
cutting off the stalks soon after the disease ap- 
peared? — That would save of course the tubers 
in the stage at which they had arrived, but the 
destruction of the haulm would prevent the ripen- 
ing of the tuber. It would prevent any further 
ripening whatever of the tuber ; no further food 
could be conveyed to the tuber after the haulm 
was cut off. The question was very properly 
stated by Mr. Dyer, that it is a question of elec- 
tion for the farmer whether he will take his 
unripe tubers or run the risk of having ripe 
tubers with a portion of them destroyed by the 
disease. 

Mr. Storer. 

210. Have you had any experienca with regard 
to the preservation of the tubers by dusting them 
very slightly with quicklime so as to destroy the 

C spores ? — 
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Mr. Storer — continued. 

spores ? — I have not, but I have a friend who has 
been in the habit of dusting the cut surfaces of his 
sets with lime, with the view of indurating the 
surfaces so as to prevent the bleeding of the 
potato, and also to prevent decay after it is in 
the ground, but I do not believe that any out- 
ward application of that sort would cure the 
disease. 

211. You said something about early sorts? — 
fes. 

212. Have you ever tried or known persons 
who have tried or advocated deep planting in 
November as a specific? — Yes; I think. that it is 
a desirable thing to try anything that will enable 
the potato to start early into vigorous life in the 
spring, so that it shall ripen before the autumn 
rains affect it ; but then the potato is extremely 
liable to frost ; and the too early germination of 
the potato may be detrimental from the injury 
done to the crop by spring frosts. 

213. All early planted potatoes of course are 
liable to that? — Yes. 

214. But would not those probably have 
greater vitality, so as to force them afterwards 
into production ? — Anything that destroys the 
growing stem of the potato would be injurious to 
the crop, but 1 entirely approve of the suggestion 
that whatever would enable the potato to start 
early into life if we can secure it against the 
spring frosts, would be a good thing. 

215. How do you account for the exemption 
of some particular sorts of potatoes from the 
disease, when they have been sown in the same 
districts and under the same conditions when 
others have had it? — I am not aware of any such 
case. I have investigated cases which have been 
brought before me ; and the result of the experi- 
ments which I took charge of for the Royal 
Agricultural Society, satisfies me that no potato 
has yet been discovered that is free from disease. 

216. I need hardly ask you whether you do 
not consider it to be a very dangerous crop to 
depend upon entirely for support? — Most un- 
doubtedly. 

Sir Edmund Filmer. 

217. There are some varieties more free than 
others from disease ? — Yes ; but not exempt. 

218. Then do I understand you to say that 
this disease is spread only by the atmosphere? — 
Not by the atmosphere, but by spores; that is 
to say, by the seeds of this plant which are float- 
ing in the atmosphere. 

Mr. Barclay. 

219. Do you consider there is any use in 
taking any precautions to prevent the spreading 
of the disease, either by means of the tubers or 
by preventing it in the stems? — Yes; I have 
said that I think the haulms ought to be de- 
stroyed, and that no diseased tubers ought to be 
planted. I think it would be foolhardy for the 
husbandman to neglect these almost certain causes 
of the disease. 

220. Do you think that the plant from a sound 

otato more likely to resist the attacks of the 

isease than one which had grown from a potato 

visibly diseased? — In as far as the disease attacks 
the crops through the leaf, I do not believe that 
the plant which grows from a diseased potato would 
be more likely to be attacked than one that grew 
from a healthy tuber. 

221. Do you think the haulm of the diseased 



Mr. Barclay — continued, 
potato would have as strong a constitution as the 
one of afresh potato? — We have no evidence 
at all that it depends upon the constitution of 
the potato. I do not believe the growth of the 
fungus depends upon the supposed healthy or un- 
healthy condition of the individual plant. 

222. Assuming that the spread of the disease 
represented a struggle between the vitality of 
the potato and of the fungus, would there be 
greater vitality in the haulm of a potato grown 
from a sound set than the one from a weak 
one ? — I am afraid I cannot assume that. I do 
not think that would be a legitimate assumption 
from my knowledge, or from the observations and 
experiments I have made. 

223. Then as far as weak and strong stems 
are concerned, you do not think it of very 
much importance whether the stem is grown 
from a diseased potato -or from a healthy 
one?— No; you understand that if a plant is 
grown from a diseased potato I should expect 
that that plant would probably have the disease. 
I should expect that the disease would appear 
under any circumstances, apart altogether from 
the moisture in the atmosphere, because as soon 
as this fungus gets hold of the potato it does not 
require any external help for its development, 
it gets all that it needs in the living tissues and 
juices of the plant. If you have in the spring 
a potato plant growing which is infected with the 
mycelium from the tuber from which it grew, 
that plant would, as soon as the foliage expanded, 
exhibit, I should expect, the reproductive 
branches of the fungus, and inasmuch as this is 
not known to have taken place, it is proof to 
me that the disease has not spread from the 
planting of diseased tubers. 

224. Has not the disease made greater pro- 
gress at one time than another? — I believe that 
it is entirely due to atmospheric conditions being 
favourable to its germination. 

225. I understood yon to say that once fixed 
upon a plant, the spores would find everything 
they wanted in the plant, and so one might 
expect the disease would make uniform progress 
under all circumstances? — In that particular 
plant ; but the spread of the disease is due to the. 
presence of moisture which enables the spores to 
germinate. 

226. Then you think the disease makes uni- 
form progress in the same plant under all circum- 
stances of climate? — When a plant has been 
attacked by disease, the disease merely persists 
until it exhausts the plant, penetrating every 
portion of the plant, and reaching down to the 
tubers, and destroying the tubers as well. 

227. Are there not some cases where the pro- 
gress of the disease appears to be arrested in a 
particular plant, without consuming the whole of 
the haulm of the potato ? — No, I am not aware 
of any such case. 

228. There are different varieties of potatoes 
affected to different degrees by the disease in the 
same district? — Yes. 

229. But you do not know of any case where 
the disease has existed in a district where any 
particular variety has been absolutely safe?— ;I 
have found by actual observation that a variety is 
free from disease in a district where others round 
it are suffering from it, but I have not found a 
variety which throughout the three kingdoms 
has been able to resist the disease in every 
locality. 

230. In 
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Mr. Barclay — continued. 

230. In one particular locality one variety of 
potato may be quite safe from disease, while 
other varieties suffer severely? — Certainly. 

231. And yet that variety of potato, under 
different circumstances, and in a different part of 
the kingdom, is affected with disease in the same 
way as the other varieties ? — That I have found 
to be the case. 

232. Can you offer any suggestion as to the 
explanation of this ? — I believe it may be due to 
some condition of the skin, the epidermis of the 
leaf. Some potato leaves have a larger amount 
of hairiness or roughness of the surface than 
others; and I thought it was just possible that 
those plants which had escaped disease, might 
have such a covering of hairs on the surface of 
the leaf that the germinating spores had not been 
able to reach with their roots the leaf itself, and 
I examined with a microscope the various varie- 
ties of the potato with a view of finding out 
whether there was any epidermal structure which 
would give an explanation why they were free 
from disease, but I could not find any such con- 
ditions present, and I am quite at a loss to ex- 
plain it. 

233. If there were any difference in the epider- 
mis of any variety, that difference would be likely 
to be uniform in the same variety under all cir- 
cumstances in which it might be grown ‘^--Cer- 
tainly. That difference in the epidermis there- 
fore evidently would not account for one variety 
being free from disease in one part of the country, 
and not free from it in another. The remarkable 
feet was, that there was one variety which was 
more free from disease in all the localities than 
others. Although it was not absolutely free 
from disease, it had less disease and uniformly 
less than the others. 

234. But you could not find any characteristic 
difference between one variety and another which 
would account for it? — No, I could not find any 
which would justify me in founding a theory 
upon it. 

235. What variety was that may I ask? — The 
“ General Grant." Those two potatoes that have 
been mentioned have come into the market since 
my work on this subject, and I have not had oc- 
casion to experiment upon them. 

Mr. Colman. 

236. Do you know whether that “ General 
Grant” still continues to be free from disease ? — 
It was not free from disease when I made the 
experiment. 

237. Less liable, I mean ? — No, my observa- 
tion of it stopped then. 

Chairman. 

238. I should like to know ; do you think that 
if there was a very great reduction in the amount 
of diseased seed sown in a year, say 10 per cent, 
of the seed as it is sown at present, and that you 
hiunt the whole of the stalks, would you expect 
a material reduction in the amount of diseased 
potatoes? — No, I should not. I believe, as I 
said before, that the presence of the spores in the 
atmosphere is sufficient to spread the disease 
over the whole country, and that these spores 
become active producers of the disease as soon 
as the atmospheric conditions that I have de- 
scribed secure their germination. 

239. In fact if you reduced by nine-tenths the 
amount of diseased potatoes sown the remaining 

0.123— Sess. 2. 
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one-tenth would still be enough to spread the 
disease? — Yes, that I believe. At the same 
time I would strongly recommend the destruc- 
tion of all haulms of diseased potatoes. I think 
every farmer ought to destroy whatever might 
be the means of spreading the disease. ° 

240. In a country like Ireland, for example, 
it would be necessary to make a law, because 
those small cottier tenants would not destroy it 
unless you actually inspected their seed. Would 
it be any use to do that ? — No, I do not believe 
that legislation would be of any value in this 
matter. 

241. Is there any portion in this pamphlet of 
yours published in 1875, which you think would 
be of advantage if appended to our evidence ? — 
I do not laiow. I shall be very happy to place 
copies of it at the disposal of the Committee. 
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Mr. Barclay. 

242. Have you any experience of the best 
method of storing potatoes ?— I have not had 
much experience, out my conviction is that the 
best means of storing them for food is to store 
them openly and separately from eaoh other, as 
we store apples or any other fruit that we wish 
to preserve. I think it is not desirable to store - 
them in pits, but to store them in the open air 
(under protection of course from frost, in some 
sort of house), and that they would be best 
stored by being laid free from each other on the 
surface of a floor or a rack work. 

243. Is that for seed or only for food ? — 
Either for food or for seed. 



Mr. Macdonald. 

244. You were asked a question with regard 
to the cutting of the polato, or the planting it 
for food. If the disease is present in the tuber, 
or if it falls, as you have described, on the plant, 
would it make the slightest difference whether 
the tuber was full sized, or cut into parts ? — Not 
the slightest. 

245. And looking at it economically, dividing 
it into sets is the proper way of doing it ? — -I 
certainly would recommend dividing it into sets. 
I think it is most important to get one vigorous 
plant with plenty of room for it to develope its 
tubers rather than to get ten eyes growing with 
a sufficient amount of food to enable the ten dif- 
ferent stems to grow, but having a small range 
of earth for the development of the tubers. 
I believe that a good large tuber divided into 
four or six portions, and planted in the furrow at 
proper distances, will produce a larger crop than 
the same potato planted and springing up with 
six or eight stems, having a small space for the 
development of its tubers. 

246. So that you do not say that it is a remedy 
against disease at all, to plant the whole tuber ? 
— Not at all. 



Mr. Earp. 

247. Have you yourself seen the spores you 
spoke of on the surface of the leaf of the potato ; 
have you detected them? — I cannot say that I 
have seen them in the open field. 

248. Do you know whether they have been 
actually detected? — They have been germinated 
under the microscope, but this was, of course, in 
the laboratory or study of the observer. 

249. Have they been detected on microscopic 
examination or otherwise previous to their ger- 

o 2 urination? — 
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Mr. JEarp — continued. 

minatiou? — I cannot say that they have been 
detected in the field. 

250. Should you think there is any probable 
solution of this question, by endeavouring to find 
anything which will tend to kill the spore when 
deposited on the leaf previous to the descent of 
the rain, which might uevelope it? — No; I think 
not ; I know of nothing. 

251. But is that probable? — I do not think it 
is probable. I do not think we could hope 
for it. 

252. The only remedy that you could recom- 
mend would be the endeavour to produce a quality 
of potato which would resist the disease as it 
were, which would have natural vigour enough 
to resist the disease ? — My conviction is this, that 
if it were possible to get a potato which would 
ripen before the atmospheric conditions for the 
disease make their appearance that would be the 
most hopeful way of securing an efficient crop ; 
to get not an early potato alone, but a late potato 
that would ripen earlier. 

253. Do you know anything about the expe- 
rience of South America on that point. There 
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th e climate is, of course, much better than here. 
Do you find that the development of the disease 
there arises from the existence of these spores 
in the same way? — Yes, precisely in the same 
way. 

254. Does the potato mature very much more 
quickly there than here ? — Y es ; but it does not 
grow in the hotter regions of South America. 
It grow 8 higher up in the mountains, where the 
air is similar to the potato region of the world. 
It does not grow on the low plains of tropical 
regions where the temperature is lugh, but on 
the mountain sides, which would correspond 
somewhat to the temperature of Europe. 

Mr. Barclay. 

255. On both sides of the Andes ? — On both 
sides of the Andes. 

Mr. Macdonald. 

256. Have you turned your attention at all to 
the dry belts, as they are called, in certain 
States of America? — No, not at all. 



Mr. James Crighton, called m ; and Examined. 



Mr. Barclay. 

257. You are a retired farmer, near Arbroath, 
and farm a small farm there? — Yes. 

258. You formerly had charge of large farms 
in Gloucestershire and Hampshire, and f aimed 
there on your own account?— Yes. 

259. You first devoted your attention specially 
to the potato crop in 1845? — I believe it was 
the year preceding, but I could not he certain as 
to that. 

260. You were in Hampshire at that time? — 
In Hampshire, on a very fine potato soil, and 
we had very fine variety of potato. There was 
disease before 1845, and I think it was the 
disease before 1845 which induced me to take 
means to avoid it. 

261. You have just heard evidence that the 
potato disease first appeared in this country in 
1844, and you turned your attention to what 
means might be taken to avoid the disease ; what 
occurred to you to do ? — It occurred to me to 
alter the system altogether, and to take potatoes 
after lea and plant them in the autumn. 

262. You were successful for the two first 
years by that system? — Very successful; fine 
crops. 

263. What happened in the following year ? — 
The following year they all went after they 
were in the pit. 

264. Being grown in the same way from the 
lea?- Yes. 

265. Did the disease appear in the haulms? — 
No, not with me. 

266. The disease attacked the pits after they 
were stored ? — Yes, in the pits. 

267. Was that due to any carelessness in 
storing them up ? — I think not ; they were 
put away in beautiful condition, before anyone 
else’s. 

268. Were you fortunate in having mild 
winters those two years? — Yes, almost always 
mild winters there. 

269. You do not mean to say that potatoes 
would not he affected by frost if planted in 



Mr. Barclay — continued, 
autumn in any winter ? — They were not ; the 
spring was the dangerous time if they come 
early, but they were not with me. 

270. On what scale did you plant? — It was 
only for the use of the Earl of Malmesbury’s 
establishment — three or four acres. 

271. The extent was too large for you to take 

? iecial precautions to protect them from frost? — 
here aid not appear to be any necessity for 
that. 

272. In point of fact, you did not take any 
precautions to 6ave the crop from frost ? — No, I 
did not; but the frost did not reach them. May 
I say this, in the following year, when I planted 
in the autumn again, I dusted them with lime 
when I planted them in the field, and they 
were all blighted in the field — a complete 
failure. 

273. So that you do not believe there is any 
advantage to be derived from planting in the 
autumn? — I do not. 

274. You had afterwards some experience in 
Gloucestershire in growing potatoes ? — I had on 
a small scale ; it is not a potato country. 

275. What new system did you adopt there? 
— The farmer I succeeded told me they were 
never good to eat, owing to the stiff soil, and I 
adopted the lazy bed system, planted them on 
the surface, and threw a little earth out over them. 
All the time I was there I adopted that system, 
and they were always of excellent quality. The 
disease never troubled me there. 

276. The result of this new system you think 
was that the quality of the potato was very much 
improved ? — Very much improved. 

277. You returned to Scotland in 1869, and 
since then have devoted a good deal of attention 
to the growth of potatoes and strawberries, and 
other kitchen garden plants? — Yes, I have. 

278. When did you begin to raise the potato 
from seed ? — About eight or nine years ago. 

279. How do you begin ; have you a special me- 
thod of selecting the “ plums,” ns they are called ? 

— I was 
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I was in the habit of writing rough notes for 

our local paper, and travelling over the country, 
and when I saw a fine “ plum” I took the liberty 
of putting it into my pocKet. I made a selection 
from those, and from those plums selected a 
number again, and that was my first start. They 
were promiscuous, but generally at that time 
they were from the Victoria potato. 

280. You sowed the seed in April in rows, 
and covered them with a very small quantity of 
mould ? — Yes, similarly to sowing onions. 

281. What sort of plant is it that comes from 
the seed in the first year ; is it rather delicate ? — 
They come up delicate, but they very soon gather 
strength after cleaning them out. I had a piece 
of ground prepared, took advantage of a moist 
day, picked out the best plants, and threw out 
the weak ones. 

282. Then out of the plants which came up, 
you left single plants at intervals of about a foot 
or nine inches ? — Thereabouts. 

283. What size potatoes had you from the 
seed of the first year ? — X had some very hand- 
some ones, and very small ones; not much 
larger than a pea, the largest being about the 
size of a hen’s egg, and 1 found those huge ones 
that came to an early maturity were the first to 
succumb to disease. I was unable to keep them 
alive for two years. 

284. Were they all of one colour and similar 
form ? — Very much so indeed. I had one variety 
of almond shape very productive, which grew on 
a very short neat stem, and which I thought 
would be an excellent garden variety. About 
the second or third year, they all gave way. 

285. The tubers of the largest size the first 
year from the seed produced tubers which suc- 
cumbed most quickly to disease ? — Yes. 

286. After the first year, upon what principle 
did you select the tubers for replanting pur- 
poses ? — I chojse the handsomest. 

287. Did they vary in colour ? — There were a 
good many red ones, and some streaked with 
red the first time. The red streaks all dis- 
appeared, and they became white. 

288. After being replanted several times, did 
the potatoes come to be uniform in colour ? — 
Yes, I have three or four sorts quite uniform, 
and I think the habit is quite established. 

289. Did none of them come all red ? — 
None. At first I had ofie or two red ones, and 
some half red, but they disappeared the following 
year. 

290. Did you object to coloured lichen and not 
plant them ? — No, they naturally changed colour ; 
the oolour departed from them in the soil. 

291. Then the same seed produced potatoes 
which varied in colour, size, shape, and habit? — 
Yes. 

292. In order to fully develope the potato you 
selected, you replanted, year after year, the best 
of the tubers which you had grown from the 
seed to begin with? — Yes. 

293. How many years is it, do you think, be- 
fore the potato so produced arrives at maturity, 
or at its best ? — I think about the fifth year. 

294. And has it by that time maintained fixed 
and definite characteristics ? — I think so. 

295. By the fifth year the colour, the shape, 
and the size, to a certain extent, become deter- 
mined? — Yes, and the quality. 

296. In any cases, did you grow different 
varieties of potatoes beside each other, with a 
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Mi’. Barclay — continued, 
view of hybridising, and selecting the seed to 
plant from them?— Yes, at the beginning of the 
next year I planted them side by side for the 
purpose of the flowers fertilising each other, and 
then planted the seed from them. 

297. Are you now sowing seed and have been 
sowing seed of potatoes which have been <novm 
from seed ? — I have now some two years old from 
tiie first crop, plnms produced by potatoes sowed 
from the seed. I have the produce of them in 
the garden now. 

298. That is, potatoes growing from the 
“plums” of potatoes which were raised from 
" plums ” four years ago ? — Yes. 

299. What do you hope to get from doiug so ? 
— At present there are eight or ten distinct strong 
robust stems formed, which, in my experience, 
will turn out, I think, to be a very strong variety 
of potato. 

300. What are the favourite varieties in For- 
farshire at present ? — The favourite is the Cham- 
pion, by far. 

301. And the next? — Something in the shape 
of a Regent. The Victoria is nearly gone out. 

302. How do you describe the appearance of 
the Champion potato? — It has a much more 
robust habit of growth than any other. The 
tuber is a white round tuber, generally pretty 
good sized; very few small ones. They are a 
little deep in the eye, but there is very little 
waste. 

303. What do you say as to the quality? — 
They are the very best that 1 know at the' pre- 
sent time, and I am in the habit of testing all 
sorts that I can come at, and comparing them. 

304. Are there two kinds of Champions in 
Forfarshire? — I think there are; they have 
diverged, probably, from one parent. One is not 
quite so good in the colour as the other, and 
rather coarser. 

305. Now, ns to the habit of the plant? — The 
habit is very robust and strong. I think a great 
deal of its power of resisting diseases is owing to 
that.. When you take hold of the stem as it is 
growing, you find it firm iu the hand. 

306. Is it slow to begin to form its tubers? — 
Rather slow. 

307. But, having begun, they grow rapidly ? — 
Very rapidly. 

308. Is there any difference in the appearance 
between the two varieties of the Champions to 
which you have referred ? — Not a hit. If any- 
thing, the other is a little hit more coarse in the 
stem as well as in the tuber. I have tliinned out 
all the coarser varieties from what I have planted 
myself, and only use the finer varieties. 

309. How do you recognise the coarser variety ? 
— You can tell them by the eye ; they are n little 
yellower in the flesh if'you cut them. 

310. What do you say are the qualifications of 
the Champion potatoes ? — They resist the disease 
far more than any other. One year I noted par- 
ticularly. I am' in the habit of walking over, 
perhaps, a thousand acres of potatoes in the 
season, when the potatoes are growing, and when 
they are being taken up, and in every way, and 
about two or three years ago, when there was 
barely 5 per cent, of rejections in the Champions, 
I found there was 20 to 30 per cent, iu the other 
varieties in Forfarshire, rejections on account of 
the disease. 

311. Then the Champion is not proof against 
disease, but only less subject to disease thau other 

c 3 varieties ? — 
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Mr. Barclay — continued, 
varieties? — There was less than five per cent, 
diseased in the pits, when they were being sold 
out. 

312. And how much disease would there be 
in the other varieties ? — Twenty to thirty per 
cent., at the least. 

313. As to the size of the crop produced by 
Champions ? — In what I have tested myself, on 
a small scale, the Champion exceeds them by at 
least two tons an acre, one year with another. 

314. What proportion is that ? — Nearly a 
fourth. 

315. Have you any idea as to what we may 
call the life of a given variety of potatoes ? — 
The idea that I form is this, that you cannot 
depend on the life of any variety beyond 20 
years. It draws near the end of its tether, as 
we say, then. 

316. That is to say, a variety appears, and has 
considerable attractions about it, is generally 
adopted, and after about 20 years it begins to 
show signs of weakness in certain directions, and 
at last its cultivation is entirely neglected ? — 
Yes, I may say at the same time on that point, 
that I believe by judicious management the life 
may be prolonged a few years more. 

317. Then what steps do you think should be 
adopted for the discovery of these new varieties 
of potatoes, or for encouraging their production, 
or for preventing the disease ? — I think that new 
varieties might be encouraged by local agricul- 
tural societies giving prizes for one or two 

erches of new varieties annually ; and I would 

ave those plots examined by the judges in the 
different stages of their growth, and see them 
taken up and test them. That would be an en- 
couragement to the propagation, because it does 
not pay anybody ; there is nothing made out of 
it. I think that would be more judicious than 
to attempt the thing by Government taking 
it - up. 

318. Returning to the Champion potato, do 
you think it is better adapted for wet soil and 
moist climates than the other varieties ? — It is 
better than any other that I know. I have 
planted them in the very wettest land I have, 
and I tried them there. 

Chairman. 

319. There were a good many Champions sent 
to Ireland this year ? — A great many. 

320. But do you think that half the potatoes 
that went to_ Ireland are real Champions ? — All 
that were shipped from the port where I live were 
genuine Champions. 

Sir Harvey Bruce. 

321. When you were iu Hampshire, did you 
use the same kind of seed all the years, as in the 
two years that were successful?— The same seed. 

322. What was it?— It was a sort of Regent, a 
very fine potato indeed, and after that, when I 
lost that variety in 1845 and 1846, the Jersey 
Blues, I think, came into fashion, and they stood 
the test all the time. 

323. You said that you used lime the last year, 
and that the potatoes went sooner after the use of 
the lime? — They did. 

324. And did you use the same manure each 
year ? — The same farmyard manure ? 

325. No, artificial? — No artificial manure 
whatever. 



Mr. Macdonald. 

326. You say the Champion is freer from dis- 
ease than other sorts ; did you sow Champions in 
a place surrounded by timber or anything of that 
kind ? — My little plot is surrounded by timber • 
I have tfied them in every corner of it; in the 
wettest and in the driest and in the shadiest part- 
in every possible way, with cut seeds, whole 
seeds, large tubers, and small tubers, and I have 
found it in every way stand the best. 

327. I am afraid my experience is not yours 
as far as the Champion potato is concerned; how- 
ever, what kind of soil had you ? — Mine is a very 
bad soil naturally ; it is taken off the moor ; a 
very close panny subsoil. 

328. In growing your seeds did the disease 
attack your plants at all ? — It did. 

329. In the first year ? — In the first year ; I 
have seen them no larger than a pea, with the 
disease fully developed ; I have seen the disease 
take them and entirely destroy the plant. 

330. In the first year did it attack them 
wholly, or only in part?— Only partially, here 
and there a plant. 

331. In the second year did the disease in- 
crease in the plants you so tested ; you said you 
selected the handsomest tubers ; by that I under- 
stood you mean the tubers that you thought were 
most in conformity with the Champion potato ?— 
Not exactly for that, without reference to anv 
other sort ; if it was a very nice handsome look- 
ing potato I selected it for seed, and any un- 
shapely ones I flung aside. 

332. There was a certain attack in the first 
year ; did the attack increase in the second year ? 
— Year by year ; some of them succumbed, and a 
few stood out to the present time, and they have 
withstood the disease to the present time ; I have 
three or four varieties that appear to be disease- 
proof but all the rest, forty or fifty varieties, or 
more than that, have quite succumbed. 

333. That is exactly my experience ; of those 
that you have uoav and are retaining, a certain 
number have died from disease, in passing from 

ear to year ? — In passing from year to year ; 
ut I have some now which appear to be disease- 
proof; this season will prove whether they are 
or not. 

334. Have you never had disease in that plant 
at all ? — No. 

335. How many years have you had that plant 
now : what is the age of it ? — About five years 
old. 

336. During the whole of those five years you 
have had no death ? — No disease in those. 

337. You were asked the question if your 
potatoes exhibited a variety of colour ; that is, 
those that you propagated ; have you not found 
that there was a tendency to a variety of colour, 
even in those coming from a single potato?— 
Except the first season, I have not had them 
coming of different colours ; the reason of that is 
I have not planted potatoes of different colours 
in juxta-position. 

338. You are of opinion that by careful atten- 
tion to the propagation of the potato, you could 
get tubers without disease ? — I believe that by 
following that system out carefully that in time 
I shall arrive at the solution of the question ; I 
shall get one almost disease-proof. 

339. Then have you made your selection for 
propagation from other plants than that of the 
Champion? — Oh, yes; I have had a good many 
from the Victoria, and my hones are fixed now on 

3 1 the 
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Mr. Macdonald — continued, 
the second race ; that is a plum from a plum ; that 
is the second descent. They look stronger than 
any that I have. 

340. And was that, from the Victoria ?— That 
was from the Victoria “ plum,” growing along- 
side and mixed with Champions. 

Mr. Stewart 

341. Is it your experience that planting insets 
is more efficacious ; that is to say, by cutting one 
potato into three or four sets, or do you think 
the planting the whole potato, giving it rather 
more room, is better ? — I prefer a medium-sized 
potato; perhaps about eight to the pound; I 
think that is the most profitable plant to set. 

342. But that potato is cut up ? — No, I do not 
cut the two-ounce ones, but if they were larger 
I should cut them, but I prefer going over them 
and picking out all the handsome potatoes of that 
size for seed. 

343. And planting them whole ? — Planting 
them whole. 

344. And using no other manure than farm- 
yard manure ? — If the land is in fair condition 
and the farm-yard manure is made under cover 
with a little cake in. it, they require nothing else, 
but if the land is poor and the farm-yard manure 
is poor, I should add some kainet and dissolved 
bones. 

345. How many carts of manure would you 
put to the imperial acre ? — When the land is so 
poor as to require a big dressing, I put 12 loads 
to begin with and 12 afterwards. 

346. That would be 24 loads to the acre ? — 
Yes. 

347. Then you have liad no experience in the 
employment of any sort of top dressing or 
chemical dressing, with a view of increasing the 
health of the plant? — No; with the exception 
of soot and kainet. 



Mr. Mound. 

348. Have you much experience of the Mag- 
uum Bonum ? — Not much, I have planted some 
this year- beside the Champions- I have sowed 
seeds of equal size under the same conditions. 

349. You have not had much experience of 
it ? — No. There are not many in our neighbour- 
hood, and what there are the quality is com- 
plained of. 



Mr. Colman. 

360 mat i, the quality of the Champion, as 

P ot ? to /— Very fine quality of potato indeed. 

tv' f? Wet and dl ? 8Ca80ns ?— Yes. 

352. Have you had any experience in using 
wood ashes as a manure ?— I spent five winters 
in Upper Canada, and it was used there on new 
ground for potatoes The ashes were spread 
over the ground and the potato was planted on 
the surface, and the ashes swept over it. 

353. Do you know whether that had any 
effect on the disease? — I never knew any instance 
of disease while I was there. 

354. Either when manured with wood ashes 
or otherwise ? — I never grew any in any other 
way. I went back into the Bush and that is how 
I grew them. I never saw a diseased potato to 
my knowledge. 

Mr. Barclay. 

355. But when was that? — From 1832 to 
1837. The potatoes throve uncommonly well. 



Mr. Colman. 

356. You have not tried your aut umn al ex- 
periments since ? — No. I was very proud of my 
success at first, but afterwards I was so disgusted 
that I never tried it again. 

357 . Von say you have never applied soot to 
the roots of the potatoes, but only as a top dress- 
ing ?— Only as a ton dressing. 

358. With regard to deep planting in Hamp- 
shire ; you planted them in the winter for two 
years successfully, the winter being mild pro- 
bably, and the third year they failed? — They 
failed. 

359. What depth did you plant them ?— They 
were planted at the bottom of every third fur- 
row'. 

360. But how deep ? — There would be about 
seven inches of soil on the top of them. 

361. So that in a Yen’ severe winter they 
rnight.be affected by the frost ? — They would be 
in Scotland, but not in Hampshire. 

362. Then do you approve of the system of 
planting in autumn in preference to spring ? — I 
do not. I find that if I want an early potato, 
the best way is to take the seed into a warm 
place a little bit before planting, and not to plant 
early, but to sprout them, and they come early 
very much more easily than those that have been 
in the ground all the winter. 



Mi-. John Nichol, called in ; and Examined. 



Mr. Barclay. 

363. At present you are residing at Arbroath ? 
— Yes. 

364. It was you who produced the Champion 
potato of which we have heard so much now-a- 
days ?— Yes. 

365. It was in 1862 that you first sowed the 
seed that ultimately produced the Champion 
potato ?— Rather in 1862 I planted potatoes 
with a view of obtaining seed which 1 sowed 
afterwards. 

366. Where was that? — At Ochterloney. 

367. Wh at potatoes did you plant? — I really 
do not remember the names of the potatoes. 
1 hey were new sorts at that time. I had been 
greatly interested in the experiments that Mr. 
ratterson had been carrying on for a number of 

0.123— Sess. 2. 



Mr. Barclay — continued, 
years iu introducing new potatoes, and I rather 
think that one, at least, of the kinds I used was 
from his new sorts. There were two white po- 
tatoes and one red one. 

368. You selected the best plums from those 
potatoes and preserved the seed, which you 
sowed the following year ? — I did. 

369. Then what. was produced the first year 
from the seed ? — I had a large number of plants, 
the best of which I selected and planted, and 
from the product of these I selected the best, 
setting aside a great number of sorts that ap- 

E eared at that time worthless, and keeping the 
est and most promising as to appearances ; not 
altogether the prettiest of the lot, for I rather 
think that "Some of the most beautiful potatoes at 
c 4 first 
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Mr. Barclay — continued, 
first sight do not always turn out the most pro- 
fitable afterwards. 1 think a rough looking 
potato at first eight is more likely to produce a plant 
with a strong constitution rather than a smooth 

370. You selected, to replant, those tubers 
which according to your ideas seemed to have 
the strongest constitution ? — Yes. 

371. Did the seed produce varieties of colour 

and size and form? — Yes, varieties of colour, 
size, and shape. . , , 

372. Did you find that, in selecting the tubers 
to be planted, those tubers maintained uniformity 
of colour and form from the beginning, or did 
those vary from year to year ? — They maintained 
uniformity ; that is the produce of one seed, the 
tubers of' which I preserved, maintained their 
uniformity in a general way. In the course of 
succeeding years continuing the experiments, 
there were slight variations as to colour, form, 
and strength, and growth in the haulm, and 
otherwise, but in the main it was uniform. The 
different tubers had a uniformity. 

373. They maintained their individual charac- 
teristics in succeeding generations?— Yes, with 
slight variations, which came on gradually. 

374. Did the potatoes continue to develope 
from year to year, as you selected them ? — Yes, 
they developed ; those that were'very rough at 
first lost considerably their roughness and "Ot 
more shapely in their form. The white ones, that 
perhaps had red eyes, lost in the course of time 
the redness of the eyes, and became almost pure 
white. 

375. You pursued a system of what may be 
called artificial selection, according to your ideas, 
of what constituted the best varieties of potato ? 
— Yes. I started with a large number, and in 
a few years reduced them to a comparatively 
small number of what appeared to be good 
varieties. 

376. How many years do you think pass 
before a potato has acquired fixed character- 
istics, or arrived at its highest form of develop- 
ment? — I should say that a seedling potato 
treated as I have described it, may be depended 
upon in a general way for having attained its 
characteristics in five or six years (that is grown 
from the plum) ; I should say from that time it 
may be depended upon for growing in general 
cultivation, aud after it is once in general culti- 
vation I should expect with good treatment, and 
being shifted into various soils and situations, 
better perhaps than that in which it has been 
grown, there might be a further development in 
the quality of the potato. 

377. Has the Chnmpiou potato improved since 
it passed from your care into general cultiva- 
tion ? — Yes, as to quality ; it is not neaiiy so 
strong in the haulm. The liaulm at first was 
excessively strong, and the consequence was that 
farmers at first planted them a great distance 
apart. They however found that that was not 
profitable, as it led to very large coarse tubers, 
but not so good in quality, and for a number of 
years past they have been planting them much 
closer. The consequence has been that the 
haulm is not so strong, but they produce tubers 
better in quality. 

378. What do you say is the characteristic of 
the Champion potato, as distinguished from other 
varieties? — The whole habit of the plant is much 
more robust than any other variety that is grown 



Mr. Barclay — continued, 
in our district; it seems more able to resist 
fluctuations in climate and soil than any other 
varieties. The appearance of the tuber itself i s 
not very prepossessing ; rather rough ; a flatfish 
round potato with rather deep eyes, which some 

S le consider prejudicial to its use, but the 
ity is very good. There was for a number 
of years at first, an inclination to a yellowness in 
the flesh; this ha6 mostly passed away in places 
where it has been well eultiuated, and the flesh 
is now comparatively white. 

379. Do you think they produce a larger crop 
than any other variety ?— Well, of course I have 
not much experience of growing them myself, 
but I have been in the habit of getting com- 
munications from various quarters in England, 
Ireland, and even the Continent from parties who 
grow them, testifying to the very large increase 
of production, and the immunity from disease. 

380. Then it not only, grows a larger crop 
than almost any other variety, but also it is not 
so liable to disease as any variety that is known 
in Forfarshire at the present time?— Yes, 1 
think there is no question about that. 

381. You have adopted another system of 
hybridising by grafting two potatoes of different 
varieties upon each other? — Yes, I have tried 
that system, and I have been successful in ob- 
taining different varieties. 

382. But I understand the experiments are 
not sufficiently advanced to allow you to form 
very certain conclusions ? — Well, the conclusion 
is quite certain as to the possibility of producing 
a different sort ; I cannot say with certainty of 
producing a sort superior to those which 1 have 
grafted from ; it requires some time to prove 
that. 

383. But that is one system of hybridising the 
potato ? — Or rather changing the variety ; it can 
hardly be called hybridising. 

384. Do you concur with Mr. Crighton in 
thinking that the life of a variety of potatoes is 
about 20 years ? — Yes; I have paid very great 
attention to that, and looking over the history of 
the potatoes in our neighbourhood, I find that 
those which exist now, and which are beginning 
to show signs of decay, came into general culti- 
vation about 20 years ago. I remember the 
Victoria coming into general use, and I find in 
our district now the Victoria is considered a very 
uncertain potato from which to expect a crop, 
and the Regents too are not anything like what 
they were some years ago, and I think it is about 
the same number of years since they came into 
general cultivation in our district. 

Chairman. 

385. You have received a great number of 
communications to say there has been great 
immunity from disease from different quarters ? 
— I have. 

386. Could you say more particularly from 
what parts of the country ; could you go a little 
more into detail about that? — Some communi- 
cations I have had personally from individuals, 
and some by letter. For instance, I was called 
upon this spring by a gentleman from the South 
of Ireland; I do not really recollect his name; 
a large importer of potatoes, and also a large 
grower of potatoes, and he said to me tbnthe had 
grown the Champion in the neighbourhood or 
Dublin to a large extent, and that compared with 
other varieties in Ireland, it was an immense way 
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Chairman— continued. 

ahead of them, and that the Champions grown in 
Ireland were of better quality and sold better in 
the market than those imported from Scotland. 
He said he oould get 20 to 30 s. a ton more 
for Irish-grown potatoes than for Scotch ; I un- 
derstood that to be for use and not for seed. 
Then I have had communications from a gentle- 
man in the neighbourhood of London here, a 
Mr. May. There was a letter of his appeared 
in the “ North British Agriculturist ” about four 
or five weeks ago, stating his experience of the 
Champion, which he plants exclusively to the ex- 
tent of 100 or 150 acres, and his results he speaks 
of as being 10 to 11 tons of marketable potatoes, 
besides two tons of smaller potatoes useful for 
other purposes. 

387. Has the Champion any peculiarity about 
the manure that should be used with it ? — No ; 

I do not think there is. The Champion, the 
same as all other potatoes, I think, would be 
damaged by exceedingly strong manures: ma- 
nures that would make it grow to a very great 
size, but I am not aware that there is any pecu- 
liarity with regard to manures. 

38S. About what time in the year do they 
put Chumpions in in Scotland? — They are a 
comparatively late potato ; they are fit for use 
nearly as soon as the Regent 

389. About what day of the month should you 
say? — Well, I should say that would be about 
the end of August. 

390. You have said that the life of a variety 
of the potato was about 20 years ? — Yes. 

391. When would you say that the life of the 
Champion had commenced; you began your ex- 
periments in 1862 ? — I should say ayear or two 
from this time ; speaking of the Victoria and 
Regent, when they came into general cultivation, 
such as we find the Champion now come to in 
the Eastern part of Scotland, I should say the 
Regent and the Victoria had been in cultivation 
for a considerable number of years before that 
on a small scale, and speaking of tire Champion 
in the same way, I should say it would be, per- 
haps, a year or two old at this time. 

392. Then its 20 years would date from about 
1878, or some year like that?— I sowed the seed 
first in 1863, but in speaking about the life of a 
potato as a cultivated plant in general use, I said 
that about 20 years seems to be about the limit 
that it would remain in profitable cultivation 
ordinarily in the field. 

393. When would you say the 20 years com- 
menced for the Champion potato? — Well, a year 
or two. 

Mr. Stewart. 

394. Have you anything to suggest to the 
Committee with regard to the reference before 
us as to diminishing the frequency of the disease 
to the extent of the failure of the potato crop ? — 
Well, with existing varieties, I think the utmost 
that can be done in the way of protection is such 
a3 has been adverted to by some of the previous 
witnesses, hut my main hope is from new varie- 
ties that may be disease-proof. There have been 
two mentioned here, the Magnum Bonum and 
the Champion, and from those and four similar 
varieties I expect we may get others that go still 
further in the way of being disease-proofs. Re- 
ference has been made already by Mr. Crighton 
to the getting of seeds by selecting good plums 
just as he found them promiscuously in the field. 
I would not depend too much upon that. I would 
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Mr. Stewart — continued, 
select the plums from particular sorts, and, 
although I do not do it in the case of Champions, 
1 would hybridise them artificially to make sure 
that I lmd the exact varieties that I wished to 
raise. You cannot he sure, in the case of taking 
a plum from a plot of potatoes, what is the source 
from whence the pollen comes wliich produces 
the variety. I remember on one occasion getting 
lroin a friend some seed plums, and I had the 
expectation that, as his sorts were really good, 

I should get a fine selection of seedlings. The 
result was absolutely worthless. There seemed 
to have been too many sort3 together ; at least, 
that was my idea. 

395. Then the great object in growing from 
plums is not to perpetuate the variety from wliich 
you take the plums, but rather to experiment so 
as to produce further rarities ?— Quite so, some- 
thing better ; or to produce some result that 
you have in view which is not in the old one. 

396. Have yon ever tried the experiment of 
mixing the pollen of two potatoes with hardy 
constitutions so as to produce something equally 
hardy ? — Yes, I would take the pollen from one 
variety and put it on the other plant 

397. Have you done that? — Yes. 

398. With good success? — Oh, yes; I have 
young plants of potatoes looking remarkably 
well, and showing definite appearances, even in 
the leaf, of the source from which they came. 

3S9. And that would be the most effectual 
way of diminishing disease and giving the public 
a hardy potato ? — Yes; that lms been my ex- 
perience lor a considerable time, and I have been 
very much confirmed in that from what I heard 
the scientific gentlemen say here to-day. 

400. An honourable Member asked you about 
Champions ; it may be called a late potato, may 
it not ? — Yes. 

401. What is the best early potato, in your 
opinion, that is grown ? — In field cultivation, do 
you mean ? 

402. Yes ? — In our district there is not much 
done in the way of very early cultivation. We 
are not situated very well as to climate for the 
growth of those, and in gardens there is such a 
variety used that I could not very well make a 
selection. I have myself grown some of Breezes’ 
varieties. They do very well in the garden, but 
they seem not of such a constitution as would at 
all suit for the field. 

403. Can you make any suggestion to the 
Committee as to what you would manure these 
potatoes with, whether farm-yard or chemical, or 
a mixture of the two? — Well, 1 have had a little 
experience in my own way, and as far as I have 
seen I would be inclined to prefer farm-yard 
manure well rotted. 

404. With nothing to force them at first ? — 
Well, if the soil is poor, a little artificial manure 
may be good as a stimulant. 

405. Have you had any experience of winter 
planting? — No, I cannot say I have. I do not 
think that winter planting in our district at all 
would do, and, besides, I Jo not think that winter 
planting in the main would be a very good thing. 
I have an idea that the soil would not be in that 
free and porous condition, after lying all the 
winter exposed to the weather, that would be 
favourable to the growth of a large crop of 
potatoes. 

406. And if you had any early spring frosts it 
would be most destructive?— Quite so. In our 

D district 
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Mr. Stewart — continued, 
district we have the potatoes sometimes destroyed 
by frosts in June. 

407. You have never attempted any plan of 
washing the haulms to try and get rid of the 
fungus ? — No, I have not. 

Mr. Colman. 

408. In giving the life of the potato as 20 
years, I presume you mean that at the end of 
the 20 years it not only deteriorates in quality, 
but becomes more liable to disease ? — Yes. I 
would not be so positive of that. I am not so 
sure about its increasing the liability to disease. 
I have before my memory an instance of the 
Victoria potato when it newly came out, in about 
1864. I planted a small quantity of them then, 
and they grew remarkably well and there was an 
exceedingly heavy crop, both as to roots and 
plums ; in fact the plums lying in the drills at 
the side seemed almost as large as the roots, but 
every root became thoroughly diseased; there 
was scarcely a sound tuber in it. My impression 
is that some varieties of potatoes are essentially 
liable to disease, and I do not think the Victoria, 
although it seems to a great extent worn out 
now, is more liable to disease than it was in its 
youth. 

Mr. Macartney. 

409. You were saying that in your opinion 
the life of a particular kind of potato is 20 years ; 
the beneficial life ? — Yes. 

410. Speaking of the Regent, do you mean 
the York Regent or the Edinburgh Regent? — 
I rather think it will be the Edinburgh Regent 
that will be in use about us. 

411. The York Regent was an English potatoj 
and the Edinburgh Regent was produced in 
Scotland from the York Regent? — In our dis- 
trict we simply call them Regents. 

412. The Regent was a Yorkshire potato, and 
it was in very large use in London at one time. 
Then its place was taken by the Edinburgh 
Regent, which was an off-shoot of the York Re- 
gent produced by Mr. Pattison, was it not? — I 
am not aware. 

413. I want to know whether the Regent is 
still in cultivation in Scotland beneficially ? — I 
can scarcely say beneficially. 

414. Is it not sent to London in large quan- 
tities now? — Not from our district. 

415. The Edinburgh potato used to be the 

great potato in London ? 

Mr. Stewart.~\ I can answer that it is 
sent. 

Mi*. Macartney. 

416. You know nothing about the Delmahoy? 

—No. J 

417. Or the. Kemp? — I do not think that was 
a potato in cultivation in the north-eastern district 
of Scotland. 

418. You have no practical knowledge as far 
as regards the growing of the early species of 
potatoes, I think you have said? — As a gardener 
I have had some experience in growing early 
potatoes. 

419. Have you found the early potatoes more 
subject to disease than the late potatoes ? — I can- 
not say that I have, but the early potatoes are 
grown and stored mostly before the time that the 
disease generally makes its appearance. The 
disease in the eastern part of Scotland generally 



Mr. Macartney — continued, 
makes its appearance later in the season than 
the early sorts are grown. 

420. Did you ever try a potato called the As], 
Leaf Kidney?— Yes. 

421. Did you find that particularly subject to 

disease ? — No, I cannot say that I have. 

422. And another called the Eluke ? — Yes I 
have had the Eluke ; that is not strictly speaking 
an early potato. 

423. Of the shape of the kidney potato?— 
Yes. It has been grown pretty largely in our 
district for export to London and the southern 
markets, but for a few years past it has been 
going out of cul tivation ; that and the Victoria 
seem to be somewhat similar. 

424. Did you ever try an Irish potato called 
the “ Skerry Blue ” ? — No, but I have heard of 
it from some correspondents in Ireland as beino- 
a very good potato. 

425. As being sound and not subject to dis- 
ease? — There was no special information as to 
disease, but it was spoken of as being a very 
good cropper of good quality in certain districts. 

426. Have you ever tried experiments in 
arresting disease in potatoes? — No, I cannot say 
that I have tried any experiments. My experi- 
ments are mostly very elementary ; they are but 
small in extent, and I do not devote so much 
attention to that as to the getting of new varities. 

427. I mean this ; at one time farmers, when 
the appearance showed itself in the tops, tried 
the cutting of the tops off, thinking that it pro- 
ceeded from the leaf to the tubers, thereby, as 
they thought, saving the tubers when they were 
full grown ? — Y es, I have tried that. It is a con- 
siderable time ago, but as far as my memory 
serves me it was only partially successful. It 
did not altogether prevent the disease ; but then 
the disease might have, before that, descended to 
the tubers. I could not make sure of that. 

428. I mean on the first appearance at a late 
period of the season. You heard the evidence 
given by a witness here to-day, that in his 
opinion the fungus was there, and that it was 
developed by the first moist weather or rains in 
the autumn? — Yes. 

429. What I wanted to know was, whether 
at that period when you might expect the dis- 
ease was beginning to show itself, you have ever- 
made the experiment of cutting off the tops? — 
Yes, but any tiling I have done in that way was on 
so small a scale that I could not depend upon it 
being worth much. My experience of the ap- 
pearance of the disease agrees in the main with 
what Mr. Carruthers said in his evidence. 

430. In keeping potatoes do you put them into 
a pit? — Yes, it there is a large quantity, but I 
consider, unless very carefully done, the potatoes 
put into a pit are liable to have the disease de- 
veloped. 

431. Then how do you store your potatoes? — 
Suppose a garden is concerned, I would store 
them for seed in a house in such a way that there 
would be no moisture about them for heat to act 
upon them to dcvelope the fungus. 

432. And would you ventuate the place?— 
Yes, as far as possible, without allowing the frost 
to act upon them. 

433. Would you admit light? — Not much 
light ; light would not hurt them, as far as the 
seed is concerned. 

434. But it would make them rapidly advance? 
— It would green them and make them unfit 

for 
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Mr. Macartney — continued, 
for food, but the greening does not destroy them 
for seed. 

Mr. Barclay. 

435. Speaking of the life of a variety of potatoes, 
the meaning is, that the variety remains popular 
for about 20 years? — Yes. 

436. It gets into public favour by certain quali- 
fications which it possesses ; then after those 
qualifications get lost, either us to quality, size, 
crop, or disease, it falls out of popular favour 
again, and that period during which it lasts in 
popular favour you consider the life of the potato? 
—Yes. 

437. And that period is about 20 years? — 
Yes. 

438. And you reckon that the Champion potato 
became popular ahout three years ago? — Yes, in 
our district. 

439. Y ou found a very marked distinction in 
your distinct between the per-centage of the 
Champion potatoes that were diseased and the 
old varities? — Yes : most parties speaking of the 
disease in the Champions, speak of it as traces 
simply. 

440. Have you any suggestions beyond select- 
ing good sorts, to offer ? — That is with the ex- 
isting sorts ? 

441. With either the existing sorts or new sorts 
that may be developed, or in respect to legislation 
thatmiglitbe devised to meet any case? — I should 
say that the most that can be done by a farmer is 



Mr. Barclay — continued, 
the selection of the most likely tubers, the freest 
disease possible ; and I also think it is a great 
advantage that the seed should be changed from 
one locality to another. I think there has been 
too little attention paid to that. It is iny belief 
that potatoes grow better when they are changed 
from one quality of soil to another, and perhaps 
from one climate to another. There is a great 
difference between the inland parts and the coast 
line. Then with regard to the cutting of the 
seed, it is important to pay attention to that. I 
can remember when it was a common thing for 
farmers to cut great quantities of their seed at 
one time, and lay it up in large heaps, and the 
seed would get into a sort of fermented state there. 
Then they were taken out, possibly upon a dry 
day, and thrown carelessly into the drills. The 
seed so treated I do not think was fitted to pro- 
duce a strong healthy plant. Then as to the 
manures, I think the avoidance of very stimulating 
manures, or manures such as would cause a rank 
growth in the haulm of the potato, should be 
avoided. It is my impression that manures used 
by farmers in the neighbourhood of towns, when 
put on to a large extent produce strong growth, 
and a large crop at the earlier part of the year, 
but also make the plants very liable to disease. 

Mr. Macartney. 

442. Have you ever tried a potato called the 
“ Flounder ” ? — I have not tried it myself, but 
I have heard it spoken of very favourably. 
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Mr. Barclay. 

443. You are a farmer at Littleton, in For- 
farshire ? — Yea. 

444. You have a farm of about 300 acres ? — 
Yes ; about 300 acres. 

445. Yon were last year President of the 
Scottish Chamber of Agriculture? — Yes. 

446. About how many acres of potatoes do you 
grow annually ? — From 20 to 30 acres. 

447. Have you also inquired and made your- 
self acquainted with what is the general practice 
of growing potatoes in Forfarshire by those who 
are considered the most successful producers of 
potatoes? — I am acquainted with the general 
practice. 

448. What is the general quality and descrip- 
tion of the soil you farm? — Light friable soil, 
with a gravelly subsoil. 

449. All drained, or dry naturally? — Natu- 
rally dry. 

450. Do you think there is much hope of suc- 
cess in growing potatoes on a wet soil ? — No. 

451. What is the rotation in which you farm? 
— The rotation is what we term an eight rotation. 
After three years grass we have oats, potatoes, 
wheat, turnips, barley, and then seeded. 

452. Then the potatoes are not grown twice 
in the same land for many years? — Within eight 
years. 

453. That is three years grass, two years green 
crops, and three years grain ? — Yes. 

454. In what part of the rotation have you 
hitherto grown the potatoes ? — After oats. 

455. The oats come after, what? — After lea; 
grass. 

456. Are potatoes in some cases grown imme- 
diately after the lea?— Yes. 

457. Have you adopted that recently yo\irself ? 
— I have. 

458. Now in preparing the land, how do you 
set about it ; when do you begin to plough ? — 
We plough early in autumn; the furrows are 
exposed to the winter frost, and if the land is 
thoroughly clean, I simply harrow it down 
and drill it up for potatoes in the spring. If 
there is any wildness, then of course it hasTto be 
grubbed up in spring, in addition to the har- 
rowing. 



Mr. Barclay — continued. 

459. What is the size of the drills ? — Twenty- 
nine to 30 inches. 

460. What distance apart do you put the 
sets ? — About a foot. 

461. With regard to manures, how do you 
manure the potatoes?— With farm-yard manure 
in the drills. 

462. What quantity? — Twelve to 14 tons an 
acre. 

463. Any extraneous manures ? — Yes ; partly 
potash, and partly super-phosphate. 

464. The extraneous manures are either phos- 
phatic or potash ? — Botli combined. 

465. About what quantity do you apply?— 
About 3 cwt. of potash, muriate or sulphate of 
potash, and 3 cwt. of super-phosphate. 

466. The manures are applied in open drills, 
and then covered in ? — Yes ; then covered in at 
the time of planting. 

467. How do you proceed with the potatoes 
next; harrow down the drills? — In the course 
of a few days we harrow down the drills, and 
then loosen the soil by grubbing and harrowing 
between the drills ; we then hoe the potatoes 
once or twice if necessary, and when they are 
well grown, we put the earth to them and allow 
them to stand and ripen. 

468. After the haulms are well grown the 
potatoes are furrowed up by a plough? — Fur- 
rowed up by a double plough. 

469. That finishes the work upon them 
till the time to dig them up ? — Yes, to raise 
them. 

470. Is that pretty much the uniform practice 
in Forfarshire? — Yes. With regai-d to the rota- 
tion, I might say, if the land is a little stronger, 
of course one year’s pasture may be dispensed 
with. In light friable soil three years’ pasture 
is the practice. 

471. What do you reckon to be the total cost 
of producing an acre of potatoes, including rent, 
labour, seed, manure, and so forth, and including 
delivery at the nearest station, within a few miles 
distance? — Well, that depends on so many 
factors, the rent and the amount of manure 
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Mr. Barclay — continued. 

472. We do not want a close calculation, but 
simply about what it usually costs you to pro- 
duce an acre of potatoes, including the charges 
to which I have referred ? — £. 15 or 16/. 

473. You speak always of an imperial acre ? 
— Certainly. 

474. What average crop about do you expect 
from the land ? — I consider six tons a good crop. 

475. What is the largest crop that you have 
had according to your idea? — Probably a ton 
more. 

476. As much as seven tons per acre, and I sup- 
pose sometimes as low as live ? — Yes. 

477. According to those figures a ton of pota- 
toes delivered at the railway station would cost 
you somewhere from 60s. to 55s.? — Fifty shil- 
lings per ton I consider is the cost of potatoes 
to grow them on the method adopted by me. 

478. Do you cut the tubers for seed, or do 

a prefer to plant whole potatoes? — Partly 
ways. I dress them through a lg inch 
riddle, and what goes through the 1 3 inch riddle 
and remains above a 1£ inch riddle, I plant 
whole; if I do not dress them with a lg inch 
riddle, then I cut those larger ones. 

479. Those that are larger than will pas3 
through a lg inch riddle, you cut up? — I cut 
up. 

480. Have you any decided preference for the 
one description of sets over the other? — All 
things being equal, I prefer the whole sets, but 
I have not noticed much difference. 

481. What kind of potatoes do you plant? — 
Champions and Regents, and occasionally some 
Victorias. 

482. Are Champions ancl Regents the pre- 
dominating varieties grown in Forfarshire ? — 
Yes. 

483. What do you say is the character of the 
Champion potato ? — It is a late hardy variety, 
which seems to thrive well in cold, wet, sun- 
less seasons, and is almost disease resisting ; and 
also it has very little refuse. 

484. By refuse, you mean small potatoes ? — 
Yes, useless potatoes, except for feeding pur- 
poses. I have known 70 tons of Champions to be 
delivered, with a refuse of only 30 cwt-. 

485. As to tbe quality of the potato itself ; 
what is your impression ?— I do not think it is 
so good as Regents in ordinary seasons. 

486. The eating quality you mean, I pre- 
sume ? — Yes. 

487. Is it your experience that you get, in a 
wet and rather cold season, a larger crop of 
Champions, and leas disease amongst them, than 
any other variety with which you are acquainted ? 
— Yes. 

488. Do you think this variety of potato is 
more suitable for a rather wet climate, and 
rather cold wet soil, than any other variety ? — 
I believe, if I farmed in the west of Scotland or 
Ireland, I should plant Champions almost ex- 
clusively, with a few Regents for early use. 

489. What is your idea with respect to the 
Champions in a rather dry warm season ? — I do 
not think they would be so satisfactory then. 
You have a better return from Regents in a 
season ordinarily favourable to potato culture. 

490. You think, in a rather favourable season, 
you would have a larger crop and better quality, 
and tjiuite a3 free from disease, if you were 
to raise Regents ? — We should have a more 
valuable crop, I think. 

0,123 — Sesa. 2. 



Mr. Barclay — continued. 

491. According to your experience hitherto, 
have ;pou had much disease amongst the 
Champions? — Not much. 

# 492. A very much smaller proportion of 
disease amongst them than amongst the other 
varieties you have raised ? — Yes. 

493. What is the variety of the potato that 
has been longest in use in Forfarshire ? — 
Regents ; that is at present grown. 

494. Do you think there is any difference in 
the character of the Regents since you first 
began to raise them ? — I do not think so. 

495. You do not think that, taking every- 
thing into account, the Regent potato is more 
subject to disease than it was 15 or 20 years 
ago? — I do not think so. 

496. Or that it grows any poorer a crop than 
it did then ? — No. 

497. You think, I suppose, on the whole, that 
potato growing is rather a hazardous crop? — 
The returns from potatoes are extremely fluc- 
tuating. 

498. And the risks very considerable in 
growing? — And the risks very considerable in 
growing. 

499. While a very considerable amount of 
capital is necessary to raise a paying crop? — 
They are not a crop which I should like to 

g row to depend on them for paying my rent, far 
!ss existing upon them. 

500. When do you begin to plant the pota- 
toes 1 — At the beginning of March. 

501. That is about as early as you can venture 
to do so, on account of the late spring frosts? 
— They are seldom planted out earlier than 
that. 

502. Would you plant them earlier if it were 
not on account of the frosts? — I have planted 
earlier. I have planted iu the middle of 
February ; but the ordinary time is from the 
beginning of March to the middle of May. 

603. Do you think it is disadvantageous to plant 
as early as the middle of February ? — No, I 
cannot say so. 

504. You put the potatoes in as soon as you 
are able to do so from the state of the weather ? 
-Yes. 

505. What time are they usually ripe with 
you? — In October. 

Chairman. 

506. You say you plant Champions, Regents, 
and Victorias ; used you to plnnt any other kind 
formerly? — Yes; Rocks, of a light coarse 
variety, which is now superseded by the Cham- 
pions, to a great extent. 

507. Why did you give the Rocks up ? — 
Because they had not the same immunity from 
disease as the Champions. 

508. On account of the disease ? — Yes, on 
account of the disease. 

509. You found the Rocks much more subject 
to the disease than the Champions? — Yes. 

510. Have you ever had the Rocks and 
Champions growing in the same field, or nearly 
in the same fields ; fields on the same farm?— 
No, I do not think so. 

511. Have any of your neighbours; have you 
had any opportunity of seeing Rocks, or pota- 
toes of that kind, growing next to Champions ? 
Y eSi 

512.' In those cases, had the Champions less 
disease than the Rocks? — Yes. 
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Chairman — continued. 

513. In two fields close to eacli other, on the 
same farm ? — In adjoining fields. I should like 
to correct that answer, and say I have no doubt 
but what I have grown Rocks and Champions 
in the same fields. 

514. Were the Rocks more diseased than the 
Champions? — Yes. 

- 515. The same year ? — Yes, decidedly so. 

516. Are you quite clear, from your experi- 
ence in farming, that the resisting power to the 
disease of the potato depends very much on 
the kind of potato ? — I ana ; on the kind of 
potato. 

517. And you think then that a careful selec- 
tion of seed would very much lessen potato 
disease ? — A careful selection of seed, and 
bringing it from a later to an earlier district, 
and choosing the varieties most suitable for the 
climate and the soil, would tend to freedom from 
disease. 

518. Would you expect a great deal of disease 
if people used the same seed every second year, 
and in the same field for 20 or 30 years? — Cer- 
tainly, I should think that the potatoes would 
degenerate. 

519. They would degenerate very much? — 
Yes. 

620. And you would have a very much greater 
amount of disease ? — Certainly you would. 

521. Do you think if potatoes are planted one, 
two, or three years in the same field, even good 
seed, that it is likely to degenerate?— I should 
think so. 

522. Have you ever planted these Champions 
in moory, boggy land? — No ; I occupy no such 
land. 

523. Could you tell me what is the greatest 
per-centage of failure you have had off the 
Champions within the last 10 years, or as long as 
you have been planting them ? — Comparatively 
slight ; almost entirely free. 

524. Have you known much more than 10 
per cent, of failure iri other kinds of potatoes 
during the same six or seven years ? —Much 
more. 

525. What is the highest you have known in 
Scotland, in your neighbourhood, in any one 
field, in the worst part ? — I should say 50 per 
cent. ; probably more. 

526. And the same year the Champions close 
to them have been healthy ? — Yes. 

527. What do you do with the haulms, the 
stocks in Forfarshire ; do you burn them, or put 
them on the manure heap ? — Put them on the 
manure heap. 

528. Do you think, if there is a failure in the 
potato crop, that putting the stocks on the 
manure heap contributes to the spreading of the 
disease ? — I would rather not apply them to the 
potato breadth next year. The precaution is 
usually taken of not applying them. 

529. You apply them to some other crop ? — 
Yes, to some other crop. 

530. Do you ever store your potatoes in pits ? 
— I always do. 

531. Do you find, practically, that that injures 
the potatoes in any way as compared with store- 
houses ? — No. 

532. You say the Champions are suitable for 
a cold and wet year, and a cold and wet soil ; of 
course you do not mean that the Champions will 
have disease in a hot and dry year ; do you mean 
that, or do you mean that they would fall off 



Chairman — continued. 

simply as much as other potatoes ? — They seem 
to thrive best in a wet year ; and in a dry year 
there will be a very few even of the other varieties 
diseased. 

533. Are the Champions actually better in a 
cold year than in a dry year?— Yes, actually 
better. 

534. Not merely comparatively with the other 
kinds, but actually better ? — They are actually 
better in a cold, wet, sunless year. 

535. Better tliau in a dry hot year ? — Yes, 
better than in a dry hot year. 

536. .Have you in your time seen any potatoes 
grow older and less capable of resisting disease ; 
any particular variety of potato in Forfarshire ? 
— Well, varieties were cultivated 25 or 30 years 
ago which are not cultivated now. 

537. What is the reason of that? — More suit- 
able varieties may have been introduced ; and I 
fancy that those may become weaker and more 
liable to disease. 

538. Do you think it is for that reason that 
they have become more liable to disease as the 
varieties grow older? — I believe that some 
varieties do. 

539. You think they grow worse and worse? 
—With some varieties I think they do. 

540. You said you put on potash as a manure ? 
—Yes. 

541. And muriate or sulphate of potash?— 
Yes. 

542. You put on three hundredweight of 
potash ?— Yes. 

543. Do von know how much potassium there 
is in that ; have you calculated it in that way, or 
have you calculated it as you buy it, three hun- 
dredweight of the muriate or the sulphate ? — 
Yes. 

544. Have you found an increase in the yield 
of the potato crop by applying potash ? — I con- 
sider so. 

545. Have you often sown potatoes with 
potash? — I have. 

546. Do you find a much larger increase when 
the potash is applied? — I find a yield that far 
more than compensates for the application. 

547. You distinctly find that? — I do. 

548. Have you ever tried potash in the form 
of seaweed ; are you near the sea ? — No, I am 
far from the coast. 

549. Is there any possible legislation or en- 
couragement that you think might be given by 
Government, that would have any effect in 
diminishing the spread of the potato disease; 
have you any suggestion to offer on that point? 
— I cannot say that I have. It can only be 
lessened through a judicious change of seed, I 
believe always from a later to an earlier district, 
and from the selection of those varieties that are 
the most suitable for the soil and for the climate. 

550. You have got some small tenants in Scot- 
land, and I believe you call them croftsmen ? — 
Yes. 

551. Have you got them in your district? — 
They have almost become extinct. 

552. Have you any experience of very small 
farms of five or six acres in your neighbourhood ? 
— There are one or two such cases in my neigh- 
bourhood. 

553. Only one or two ? — That is all. 

554. Then you have practically no information 
as to how they grow their crops ? — Well, all my 
servants have gardens. 

555. They 
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Chairman — continued. 

555. They get, I suppose, their seed and 
manure from you, so that they would not corre- 
spond to the small tonants in Ireland?— No, they 
do not correspond further than this, that of 
course their gardens are much more frequently 
cropped with potatoes than my fields, and I have 
always considered there is much more disease in 
gardens so cropped for years, when disease is 
prevalent, than in the larger fields. 

556. Which were more seldom cropped? — 
Which were more seldom cropped. 

557. Did you give them the seed ; was the seed 
the same as yours ? — Yes, I fancy so. 

558. And the manure the same ; as good as 
yours ? — Y es, and much more abundant. 

559. On the whole you would say it was as 
good? — More stimulating, and a much heavier 
application. 

560. So that you would say that the increase 
of disease in their holdings was due to the fre- 
quent cropping of the same field ? — Yes, I 
attribute it to that. 

Mr. Barclay. 

561. And heavier manuring ? — And heavier 
manuriug. 

Mr. Stewart. 

562. You think the only remedy to diminish, 
if possible, the increase of disease is by a careful 
selection of seed? - I think so. 

563. Do you reckon that the climate of For- 
farshire is a dry climate? — Yes, a dry climate 
relatively. 

564. Therefore the seed that would do for For- 
farshire would not necessarily do for the western 
part of Scotland ? — No, not only in Forfarshire. 
We have experience of wet seasons which make it 
correspond to the normal condition of the western 
part of Scotland. 

565. Where do you in Forfarshire generally 

f et your potato seed from ? — From a later and a 
igher district than that in which I farm. 

566. Further north? — Further north. 

567. Is the quality of land very good gene- 
rally in Forfarshire ? — There ore great varieties 
of land in Forfarshire. 

568. At what period of the year do you gene- 
rally note that tne disease manifest itself? — In 
autumn. 

569. What time in the autumn ? — Shortly be- 
fore being raised. 

570. Not at an earlier date ? —Not at an earlier 
date. 

571. That would be then about the middle of 
September ? — In August, and occasionally 
later. 

572. Have you any view with regard to the 
effect of electricity in the air affecting the potato? 
— No, only that I have noticed it very often 
appears and makes very rapid progress in close, 
muggy, warm weather. 

573. And you can suggest to the Committee 
no chemical manures which have a preventive 
tendency upon the disease ?— No further than the 
withholding ammoniacal artificial manures ; that 
is, stimulating manures. 

574. Then you do not approve of guano ? — 
No. 

575. I suppose you are aware that a large 
number of potato growers consider that guano 
is, to a great extent, a preventive of disease by 
stimulating the growth, and bringing the potato 
0.123 — Sees. 2. 



Mr. Stewart — continued. 

forward to maturity ? — I Hire, not Hard of 
that. 

57 , 6 - You have not heard that view put for- 
ward ?— No, I have not 

577. You have never tried the action of petro- 

leum, or anything of that character, to smear the 
potato with, so as to prevent disease ? No. 

Sir Heroey Bruce. 

578. Have you used lime ? — I have used lime 
on parts of ray farm, but not to any very large 
extent. 

579. But on the potato crop? — No, never. 

580. Then you have no experience of the 
effect of that ? — No. 

Chairman. 

581. Is the stone there limestone? — No. 

Mr. Macdonald , 

582. You stated to the Member for For- 
farshire that you did not think wet land was 
calculated to ' promote the healthy rearing of 
potatoes ? — No. 

583. Have you turned your attention much, 
or at all, to the propagation of potatoes from the 
seed ? — No. 

584. You stated that your potato seed comes 
from the north chiefly? — Yes. 

585. Do you know the kind of soil that those 
potatoes are grown in ; is it a similar soil to that 
which you have?— No, it is more like moor 
land. 

586. That is what I am coming to ; have you 
ever known, or have you seen, anything of pota- 
toes grown entirely in peat, wet spongy peat 
soil ? — I have seen potatoes growing under such 
circumstances. 

587. Have you ever seen or known, or heard, 
of disease in potatoes so grown ? — Yes, cer- 
tainly. 

588. You have seen disease in them ? — Yes, I 
have seen disease in them. 

589. In potatoes growing entirely in peat? — 
Entirely in peat. 

590. I mean spongy peat or moss ? — Well, if 
it is very spongy it could not bear them ; it could 
not be worked. 

591. I quite understand that; but are you 
aware that in many places those that have turned 
their attention to propagating potatoes have pro- 
pagated them entirely in peat soil, and that the 
best seed comes from that ? — I am not aware of 
that fact. 

592. You do not know anything about the 
cultivation of potatoes in Lanarkshire ? — No. 

593. Then you know nothing of the plauting 
or the sowing of seed in peat soil as a mode of 
propagating potatoes free of disease? — I have 
no knowledge of that. 

594. You have never heard of it? — I have 
never heard of it. 

595. The seed that you get from the northern 
district comes from Aberdeenshire, I suppose ? — 
No, from a higher district in my own neighbour- 
hood. 

596. The moor land in your own neighbour- 
hood? — Yes. 

697. And the land there is more impregnated 
with peat than the land you cultivate? — It is 
more moor land. 

598. Then you seem to have grown largely, 
and you have spoken highly of the Champion 

D 4 potato ; 
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Mr. Macdonald — continued, 
potato ; what is the condition under which you 
grow the Champions ; is your land wood land or 
surrounded by timber to any extent, or is it open 
and free ?— An open farm. 

599. Do you know anything of growing the 
Champions on wood lands surrounded by timber ? 
— No ; I have no acquaintance with it 

600. Or by the brinks of rivers? — It is culti- 
vated in the county of Forfarshire, adjoining 
woods and on the borders of streams. 

601. Have you any knowledge whether it 

S ows as well in the timber land, if I may use 
e expression, or in the land surrounded by 
timber, as it grows in the open land such as. you 
cultivate? — It retains its 'peculiar characteristics 
in those cases, I believe. 

602. Even there ? — Even there. 

603. But does it retain its peculiar character- 
istic there as 6 trictly marked as in the open 
land ? — I understand so. 

604. You cannot say from, your own know- 
ledge ? — I do not farm such laud. 

605. Then as regards the disease, is there in 
your experience any time of general attack of 
disease upon the potatoes? — Not further than I 
explained to Mr. Stewart, from the month of 
August to the time of raising. 

606. Have you not seen it earlier than 
August ? — I cannot say that 1 remember an 
attack earlier than August, but I have not 
paid any particular attention to the exact date. 

607. Would you bo surprised if it appears 
early, even in the Champion, in Midlothian ? — 
I should be surprised, certainly. 

608. You said the Champion is not so good a 
potato as some of the other potatoes ; the 
Regents, for instance ? — In an ordinary year the 
Champions will not realise the same price for 
consumption as the Regent variety. 

609. In other words, it is more suitable for 
cattle and pigs, when the good potatoes can be 
got ? — It is remarkably good to eat too, but it is 
inferior to the Regent, 1 believe. 

610. It does not retain that characteristic 
known to the old Scottish potato to a large 
degree, which is called mealy? — Well, it is not a 
waxy potato. 

611. Then you have not turned yonr attention 
as to when the attacks may be made on the 
various classes of potatoes, such as the Prince 
Regent? — No. 

612. The question was put to one of the 
gentlemen who appeared here on the last occa- 
sion, as to whether the Dalmahoy potato was 
grown in your part of the country. Do you 
grow the Dalmahoy in your part? — No ; I have 
known of the Dnlmahoya being cultivated, but 
they are not generally cultivated. They are not 
a favourite variety for my culture ; they are, I 
understand, a much earlier variety, which will 
be grown probably in the neighbourhood of large 
towns for early use. 

613. There are two causes for a potato being 
a favourite variety ; the first is its being a variety 
that is freest from disease ; that of course would 
make it a favourite variety, but there is another 
cause ; is that the cause why you think the Dal- 
mahoy is not a favourite variety? — Ido not 
think it is so heavy a cropper as the Regent. 

614. Therefore, the favouritism of the potato 
is not so much on account of its character as a 
potato, as on account of its not being so heavy a 
cropper?— No; but it is an earlier potato, and, 



Mr. Macdonald'— continued, 
therefore, more suited for cultivation in the 
neighbourhood of large towns, where it i 8 
desirable to have early potatoes. 

615. Have you ever seen the Champion 
potato entirely free from disease, while other 
potatoes were attacked ? — That may be said to 
have been practically the case last year, because 
I mentioned that a most successful and intelli- 
gent grower in my neighbourhood delivered 
70 tons of Champion potatoes, and he only had 
30 cwt. of refuse. 

616. Did you follow those to where they were 
consumed when delivered, or where they were 
stored? — They were put upon trucks on the rail- 
way and sent to the southern markets. 

617. For immediate consumption? — For imme- 
diate consumption. 

618. So that really that was no test as to the 
character of the potato ? — It was a very great 
test, I think. 

Mr. Barclay. 

619. Had those potatoes been stored ? — They 
had been stored for months. 

Mr. Macdonald. 

620. That would moke a difference. How 
long had they been stored? — Probably five 
months. 

621. Then that would make it a good test. Do 
you say you have turned your attention to the 
storing of potatoes. What form do you store 
your potatoes in ? — In pits three to four feet in 
width, and covered with straw and earth suf- 
ficient to protect them against frost. 

622. Do you dig your potatoes into the soil, 
or do you rest your potatoes level with the top of 
the soil ? — No, slightly under the soil. 

623. You put them slightly under the sur- 
face? — Yes, slightly under the surface. 

624. Do you use straw under them? — No, 
they rest upon the ground. 

625. Do you cover them with straw? — Yes. 

626. And do you have ventilators in the pits ? 
— The top of the pit, or a small portion of the 
side of the pit, is left uncovered with earth for a 
week or two to allow any evaporation of steam 
that may gather. 

627. Do you close it up afterwards ? — Yes, 
entirely afterwards. 

628. Hermetically seal it, virtually ; at least 
so far as earth will do it? — Yes. 

629. Then in storing potatoes, have you ever 
used ferns at all ? — No, I have used turf. 

630. Immediately on the potatoes? — Imme- 
diately on the potatoes, and I consider that is the 
best plan, 

631. Then have you ever used furze ? — No. 

632. Have you ever laid that on the top of 
the potatoes ? — No. 

633. But you think that turf is good ? — I have 
used turf successfully. 

634. Green or dry ? — Green. 

635. You have laid that across the pits in- 
stead of the straw or above the straw?— Instead 
of the straw. 

636. Are you of opinion that that promotes 
the health and the maintenance of the vigour of 
the potato during the winter better than straw ? 
— No, the advantage is that it keeps them pro- 
bably cleaner ; but I would almost as soon use 
good wheat straw. 

637. Your 
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637. Your favour for the Champion has some- 
thing to do with the growth of it. and the plenti- 
fulness of the crop as against other varieties, 
and I believe in your part of the country it is 
stronger, and resists better the action of 
disease than any other ? — It is more disease 
resisting. 

638. But you have no knowledge of it being 
planted in woodlands or timberlands? — I have 
not planted it so myself. 

Mr. Macartney. 

639. In choosing seed for growing do you 
attach any importance to bringing it from a 
distance? — I attach importance to bringing it 
from a later district to an earlier. 

640. That is a difference of soil ? — A differ- 
ence of soil and a difference of climate. 

641. Would you consider that bringing seed 
from two or three miles distance where there is 
a lighter soil aud different earth, to your farm, 
would have the same effect as if you brought it 
from the same kind of soil 40 or 50 miles distant, 
or 200 miles distant? — I do not think so. 

642. That would make no difference ? — No. 

643. You attach importance to the change of 
soil, and to a later district ; to a higher soil and 
a higher locality. 

644. The reason I ask you this question, and 
I wish to attract some attention to it, is that 
farmers very often attach great importance to a 
change of seed and having different seed ? — Pro- 
bably. 

645. And they send a long distance to get a 
different seed. Now do you know whether 
getting a different kind ot potato from a great 
distance would be more advantageous than get- 
ting the same kind of potato grown in a different 
soil. I mean to say, supposing you have been 
growing Champions, would you prefer getting a 
different kind of potato to put into your ground 
again from a different place and a different soil ? 
— Unquestionably, if 1 understand you rightly. 

646. A different kind of potato, say the Regent, 
would you prefer growing the next crop of 
Regents from a different soil or your Champions 
from a different soil ; the same kind of seed ? — I 
prefer the different soil. 

647. But putting both together, would you 
take the Champion as freely as a different kind 
of potato from a different soil? — Certainly. 

648. From your own experience, do you re- 
collect a potato having a very great character 
and a very large cultivation coming into less 
repute after a lapse of years ? — The Regent 
variety has been grown by me for 20 years, and 
I think they are as good now as they were 
when I began to grow them. 

649. I believe there were three different names 
of Regent potatoes ; there was the York Regent, 
the Kent Regent, and the Dunbar Regent ; have 
you tried all those three ? — No ; but there is a 
gentleman here from Dunbar to-day who pro- 
bably will have had some experience of them. 

650. There is another potato that was in very 
large cultivation at one time in Scotland, the 
Kemp, did you ever grow that? — No. 

Sir Hervey Bruce. 

651. I think you attached importance to bring- 
ing seed from a higher' altitude and a lighter 
ground to a stiffer and lower ground? — Yes. 

652. Is the altitude a material factor in the 
0.123— Sess. 2. 



Sir Hervey Bruce — continued, 
matter, or would it do to bring the potatoes from 
lighter ground and lower soil to heavier ground 
and higher soil ?— No, I think that the altitude 
is of importance. 

Mr. Macartney. 

653. Do you consider it of importance to bring 
the seed from a more severe climate to a milder 
one ? — Certainly. 

Sir Edmund Filmer. 

654. How long have you grown Champions? — 
Six or seven years. 

655. What sort do the cottagers grow about 
you, as far as you know ? — Regents. 

656. I suppose in Forfarshire there are lots of 
potatoes grown? — Yes. 

657. Have any potatoes been sent over to 
Ireland lately from that county, do you know ? 
— Yes ; a great quantity. 

658.. The Regents, if you are successful with 
them, are far superior to the Champions, I be- 
lieve, is that so ? — I consider them superior. 

Mr. Barclay. 

659. I suppose several thousands of tons of 
otatoes have gone this year from Forfarshire to 
reland, speaking roughly ? — I should fancy so. 

660. And most of the Champions in Forfar- 
shire have been bought up for seed to be sent to 
Ireland?— A great many have. 

661. Speaking of climate, do you prefer to 
bring potatoes from a backward climate to a bet- 
ter one, or from a better climate to a backward 
one? — From a backward climate to a better 
one. 

662. And from a poor soil to a rich soil, or 
from a rich soil to a poor one ? — From a poor 
soil to a rich one. 

663. There are, I believe, some small farmers 
in Forfarshire forming from 10 to 20 acres of 
land ? — Yes. 

664. Is there any difference between the sys- 
tem of growing potatoes which they pursue, and 
that which you have described to us ? — Many 
grow potatoes with only two years’ pasture in- 
stead of my three years, as 1 explained, and 
many grow them on the one greencrop shift 
instead of the two. 

665. Substantially the only difference would 
be that they would be more frequently grown in 
the same field than you have described to us ? — 
That would be the only difference. 

666. There would be no substantial difference 
in the treatment itself in the cultivation and the 
mauuriug, and otherwise ? — No. 

Chairman. 

667. Can you tell me what price the potatoes 
fetched to growers, which were sent, to Ireland, 
in February and March lost, for instance? — I 
cannot condescend to an exact date, but the 
highest price I heard of, was 9 l. per ton, and I 
sold myself at 8 /. 10 5. 

668. About this question of altitude. Have 
you formed any theory as to why the potatoes 
coming from a considerable altitude should be 
sounder. Is it the effect of atmospheric pressure 
or the quality of the soil? — Well, I think that 
potatoes that are not over-ripened are stronger, 
and have more generating power than those that 
have been ripened. 

669. Now, suppose this was 8 country like 

E Ireland, 
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Chairman — continued. 

Ireland, for example, where there were not many 
farms ; at any rate in some parts of the districts 
not mountainous, what should the people do 
there for getting seed? — Plant late. 

670. And that would make up for the want of 
altitude ? — It would to a great extent. 

671. For seed ? — For seed. 

672. They should plant late potatoes to be 
used as seed next year? — Yes. 

Mr. Stewart. 

673. I suppose you find generally that pota- 
toes grown in a mossy soil are the best for seed, 
and mat they are generally freer from disease ; 
that is to say, in new moss land reclaimed? — 
Yes ; in moorland. 

674. Do not you find them generally freer 
from disease than other potatoes ? — I should 
fancy that through not being stimulated they 
would he. 

675. You have had no experience of them? — 
No; I have had no experience of growing them 
in moorish land. 

Mr. Round. 

676. Have you had any experience of the 



Mr. Round — continued. 

“ Magnum Bonum” potatoes ? — I have not 
grown them. 

Mr. Barclay. 

677. They are not known in Scotland scarcely, 
as far as you are aware ? — They are grown in 
Scotland and in Forfarshire. They are a very 
favourite variety this year, and have given, at 
least, twice as high a price per ton, as I men- 
tioned just now, for the Champions. 

Mr. Macdonald. 

678. You say you select your seed with care. 
If you plant late potatoes, in what manner, or 
how do you select them , so that you could say 
they are free of disease? — You can only judge 
from appearance, I fancy. 

679. Are you not far more likely to detect 
disease from the set or the cut potato than you 
are from the whole potato ; that is to say, if you 
cut up every potato into three or four sets, are 
you not more likely to detect disease than you 
are if you plant the whole potato? — Well, they 
would receive greater examination, certainly, but 
I do not think it would be of great practical 
importance. 



Mr. Charles Rintoul, called in ; and Examined. 



Mr. Barclay. 

680. You farm about 700 acres of land, having 
one farm in West Lothian and another in East 
Lothian ? — Yes. 

681. About how many acres of potatoes do you 
raise annually ? — On the average 150 acres. 

Mr. Macdonald. 

682. Will you name the immediate localities of 
your farms? — Four and a half miles west of 
Edinburgh; that is in West Lothian, and 
within two miles of North ’Berwick, in East 
Lothian, both on the coast. 

Mr. Barclay. 

683. In West Lothian you are at Cramond ? 
—Yes. 

684. Is there any difference in the character 
of the soil in West Lothian and East Lothian ? 
— That west of Edinburgh is very free land, and 
in East Lothian a mixture of clay and loam. 

685. At your Cramond farm you grow early 
potatoes for the Edinburgh market? — Entirely 
early potatoes. 

686. And in East Lothian you grow potatoes 
more for the general market? — Yes, for the 
London market. 

687. Is the soil dry and thoroughly drained so 
far as necessary? — Thoroughly drained, every 
furrow. 

688. You would not expect much success in 
growing potatoes if the land was either wet or 
not sufficiently drained ? — It would not pay to 
plant them there. 

689. You would not expect a remunerative 
crop ? — I would not have any chance of repay- 
ment. 

690. What is your rotation on the Cramond 
farm? — Well, say we begin with potatoes, then 
wheat, turnips, barley, grass, oats. It is just 
alternately a white and green crop, and if we do 



Mr. Barclay — continued, 
not sow down, we have two white crops, that is 
to say, barley after the wheat. 

691. How many years elapse between two- 
potato crops on the same soil?— They run six 
or seven years. 

692. What is the rotation upon the North 
Berwick farm ? — That is exactly the same as 
regards rotation. 

693. There is an interval of six years there 
between your potato crops? — Yes, sometimes 
seven, if we have barley after wheat, which we 
very frequently have. 

694. You begin to prepare the land imme- 
diately after harvest by ploughing a deep far- 
row ? — A good strong furrow. 

695. And in spring it requires to be stirred, 
and you begin to plant as early as the weather 
will permit? — Exactly so, about the beginning 
of March, on the average, for planting. 

696. You adopt two different systems of manur- 
ing for the two farms ? — Yes. 

697. The potato crop at Cramond you farm 
so as to bring it early into the market? — 
Yes. 

698. And on the North Berwick farm you 
conform more to the general practice of the 
country ? — Yes, for the late market. 

699. What manure do you apply to produce 
your eai-ly potatoes? — For the early potatoes 
we give 40 tons of horse and cow manure per 
acre. 

700. And any extraneous manure? — Yes, 
about 10 cwt. and a mixture of nitrogenous and 
phosphatic manures, superphosphate, guano, and 
dissolved bones. 

701. What do you estimate the cost of your 
manure at for an acre of those early potatoes at 
Cramond ? — About 36 l. all over ; the horse and 
cow manure costs us 10 s. a ton, that is 20 1. 

702. And the extraneous manure about 7 s. 6 d. 

a cwt., 
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Mr. Barclay— continued, 
a cwt., I believe? — Yea, making a total of-23 1 . 15 s. 
an acre for manures. 

703. You do not apply so much at North 
Berwick ? — No. 

704. What is the amount of manure at the 
North Berwick farm ? — About 30 tons of manure 
and five cwt. of portables. 

705. That would be 7 l. an acre less than at 
Cramond farm ? — Yes, about that. 

706. Do you think the heavy manure you 
■apply at Cramond calculated to produce the 
disease ? — No, not on an early crop. 

707. Why ; is it because you hope to have the 
potatoes ripe and into the market before the 
season at which the disease usually appears ? — 
Exactly. 

708. But if you were to allow them to remain 
till the usual time, do you think very much 
manure would be likely to produce the disease ? 
— If the circumstances of the season favoured 
the disease, but if it was a dry season I could 
calculate on having them sound. 

709. What is the total cost of the early crop 
at Cramond? — I have calculated on an average 
about 36 /., including everything ; horse work, 
labour, and working expenses, i can grow them 
for 36 /. on the average per acre. 

710. What time do you begin to take up this 
early potato crop? — On the average of seasons, 
about the 1st of July. 

711. How much do you take off the acre about 
that time ? — From four to five tons. 

712. By what time have you got the whole 
of the early potatoes lifted? — By the middle or 
end of August. 

713. At the end of August, how many tons 
do you take off the acre ? — From 8 to 10 tons. 

714. How do you apply the manure on the 
two farms. In the first place, on Cramond 
farm? — I prefer putting all the manure in the 
■drills. 

715. Both the farm yard and the extraneous 
manures? — Yes, everything at the root of the 
potato. 

716. You want to stimulate them as much as 
you possibly can ? — Yes. 

717. In order to get them early into the 
market?— Yes, and I work them as much 
as ever I can with horse and manual labour till 
they come up ; I have never done working 
them until they close in the drills. 

718. Then Cramond farm is more favourably 
situated for growing early potatoes than the 
North Berwick one ? — Yea; it is low and sur- 
rounded with woods, whereas the other is open, 
and I think that, for early produce, you must 
have shelter, and for late you must have an open 
country. 

719. How far is your farm from the sea at 
North Berwick? — Two miles. There is one 
farm intervenes between mine and the sea. 

720. What time do yon begin to plant at 
North Berwick? — By the middle of March. 

721. Why do you not begin earlier ? — Because 
the ground is too cold, and it is not necessary 
that they should be planted any earlier to pro- 
duce a crop at the season that I take them off. 
The middle of March is quite soon enough to 
begin. 

722. Are you afraid, if you planted them 
earlier, there would be considerable risk of their 
being frosted ? — They might be frosted. 

0.123 — Sess. 2. 
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723. By what time must you have them 
planted ? — The middle of April, if I can 
manage it, 

724. You expect them to be ripe usually 
about the beginning of October? — Yes, ready 
for storing by the 1st of October. 

725. What do you consider the average crop 
on the North Berwick farm ?— About eight tons. 

726. How do you keep the potatoes after they 
are lifted out of the land ? — In pits about three 
and a-half feet wide. 

727. Covered with wheat straw? — Yes, that is 
the best. 

728. You take care, I suppose, to have the 
potatoes dry in the pits before you cover them 
up closely? — You give them a little time open 
at the top, perhaps three weeks or a month. 

729. That is to say, you begin by putting straw 
over the whole of the potatoes, then covering up 
about three quarters of the pits towards the 
top with a certain quantity of earth, you leave 
the top part of the heap with no earth on the 
straw, leaving orifices to allow any heated air to 
escape from the potatoes ? — Exactly so. 

730. Now what ore the kinds of potatoes you 
grow at the Cramond farm for early potatoes? 
— Dalmahoys and early Dons. 

731. When did the Dalmahoy first become 
known ? — It was introduced the season after the 
disease carried all the potatoes away ; that would 
be 1847, 1 think. 

732. And it rapidly became popular after that ? 
— Yes. 

733. It became generally popular, and was 
planted throughout Mid-Lothian about the year 
1850 ? — Exactly. 

734. How did it first come into notice ? — 
There was a small quantity of potatoes bought 
in Edinburgh from a seedsman under the name 
of “ American Earlies,” which were well known 
about Edinburgh at. that time for planting in 
gardens. That is the potato. 

735. Have they developed into this Dalmahoy 

S otnto? — It was vory strange that the disease 
id not destroy them at that time. 

736. Did the seed got for this early American 
variety prove to be the early American variety 
known at that time ? — It was the early American 
potato. That was where it came from at that 
time, and that was the name it "went under before 
it got the name of “ Dalmahoy.” 

737. And then the name was changed to 
Dalmahoy? — Yes, because it was taken to the 
Dalmahoy estate. 

Mr. Macdvnald. 

738. Where it was chiefly cultivated ?— Yes, 
it went to the fields after that; it was only a 
garden potato before* 

7.39. Did not those seeds really come from 
G-oole ? — I could not say with regard to that. 
It went under the name of “ American Early,” 
being used for garden purposes only at that 
time. 

Mr. Barclay. 

740. Do you know of any change in the 
character of the Dalmahoy variety in any res- 
pects since the year 1850 ? — None whatever, 
further than that it is not so pure. It requires 
selection now to keep it correct. 

741. I presume you select your seed every 

e 2 y ear? 
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Mr. Barclay — continued, 
year ?— It would not suit our business planting 
for early lifting unless thoroughly selected. 

742. Do you find in your experience that the 
Dalmahoy gets mixed up ? — Yes. 

743. How is that? — Because it is taken to 
grow for seed upon lands that have grown other 
potatoes before, and those potatoes are lying in 
the soil, and the next year in lifting they are 
mixed up together. 

744. Do you not grow your own seed? — I do, 
but I am speaking generally that if you buy 
Dalmahoys which have been grown upon land 
that lms grown potatoes before they get mixed 
with them. 

745. They get hybridised with other potatoes? 
— Other potatoes get mixed with them. 

746. Do you always grow your own seed, or 
do you buy ? — 1 grow my own early seed, but I 
buy a great many of my late seeds. 

747. Do you find tins, that you can maintain 
the Dalmahoy pure simply by selecting the 
tubers? — Yes. 1 send it to late districts and then 
select it there. 

748. You occasionally have your seeds 
from later districts in the country in order to get 
a change of seed ? — I must do that every second 
year. Every one would he better, but the 
second year it. must be done. 

749. This Dalmahoy variety, according to 
your experience, required heavy forcing by 
manure ? — Y es. 

750. If it is not heavily forced it will not give 
a heavy crop ? — No. 

751. It requires also good soil? — Yes, light 
mouldy land. 

752. Plow do yon select your seed ns a gene- 
ral rule ? — After they have passed the hoeing 
process, I go over the field and observe the tops 
of them. 

753. That is when they are beginning to come 
into flower ? — Or even before that. Some do not 
come into flower at all. 

754. You can detect the difference in the 
stems if there is any difference ? — Early potatoes 
do not come into flower at all. They only, at 
the most, produce a small knot. 

755. They never reach blossom? — No. 

756. You walk along the drills and examine 
any difference in the appearance of the foliage ? 
— Yes, and take out those that are not the 
correct sort. 

757. Those stems which appear to he different 
from the Dalmahoy you pull up? — Yes, take 
them out. 

758. Then when they are digging again do 
you select them ? — Yes. Those that I am going 
to pat down for my early lifting I select at the 
digging time as well. 

759. On what principle do you select them, 
what guides you in the selection? — When they 
are digging them up we know them from then- 
shapes and then- ripeness. If there is a potato 
that is uot early enough we throw it out We 
know it from its appearance and from the skin 
on it. 

760. Can you judge of the ripeness of the 
potato on lifting them, by the skins ?— Yes. 

761. Then I he other variety you depend 
principally upon for an early potato, is the 
Early Don ?— Yes, I introduced that potato 
myself. 

762. How did you get it?— I got it off the 
Dalmahoy, a twin potato. There were two 



Mr. Barclay — continued, 
growing together, and I broke them apart and 
planted them separately. 

763. And they produced different varieties? 
— A different variety from the same potato. 

764. You picked out those potatoes with the 
purple streaks which seemed to take your fancy 
and then planted them, and they have grown 
into what is now known as the Early Don?— 
Yes, there is a purple streak on them. 

765. The Old Don is a potato which has 
entirely disappeared? — Yes. That one was a 
streaked potato, and that is the reason I gave 
it the name of Don. The Don potato was a 
late potato, very famous in Scotland before the 
disease broke out, hut the disease cleaved it 
away. 

766. And only one or two potatoes remained? 
— It was in the garden that this Don potato 
was found. 

767. Then you developed this purple-streaked 
potato. Does it maintain its purple streaks and 
colour ?— It maintains the streaks now, just as it 
was. 

768. On the North Berwick farm what pota- 
toes do you plant? — .Regents are oar principal 
crop. 

769. How long have the Regents been popular 
in the country ? — Two or three years after the 
disease cleared the potatoes away it came into 
use. 

• 770. That is to say, from the year 1850, or 
thereabouts? — Yes, 1S50 or 1852. 

771. Do you know of any difference in the 
character of the potato since then? — No dif- 
ference except from disease in disease seasons. 

772. Taking everything into account, you do 
uot know of any difference in the character or 
quality, or constitution, of that potato now as com- 

S ed with what it was 25 years ago ? — The only 
erenco is that it does not stand the disease 
when a disease season comes. 

778. Is it more susceptible to disease now than 
it was 25 years ago ? — 1 think so. 

774. Have you any experience of the Cham- 
pion potato ? — Yes. 

775. What is your opinion of it ?— I think it is 
well suited for a wet late season, or for a country 
such ns Ireland. I think it would he very well 
suited for that sort of climate, but for our best 
districts in Scotland it is not worth much. 

776. You would not be disposed to plant the 
Champion potato on the best potato soil in a good 
climate ? — No. The only thing that recommends 
it to me is that it is a safe cropper against disease. 
If we were expecting to have a wet season I 
would plant it, but if we were expecting to 
have a dry one I should not plant any. 

777. Is it in a dry season as large a cropper 
at the Regents ? — No. 

778. Is it a larger cropper in what might be 
called a wet season than a dry one ? — Yes, it 
grows better in a damp season than in a dry one, 
and I think it would he a more productive potato 
than any other we have at present in a wet 
season. 

779. Had you any Champions In the year 1878? 
— Yes. 

780. What was your experience then ? — I 
thought I would never plant them again. 

781. Were they diseased? — No. 

782. There were but very few tubers 
diseased? — They were all tops together and 
strings, 
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Mr. Barclay — continued, 
strings, and little balls at tbe ends of the 
strings. 

783. The tubers did not form ? — They formed 
at the very end of the season. At the end of the 
season -wc had a severe gale of wind, and that 
blew the tops off, and then they grew to potatoes 
after that. 

784. But there would not be a great crop after 
that ? — No; all second growth and strings. 

785. What is your opinion about their eating 
quality ? — They are excellent eating. 

786. Grown in good soil? — Excellent; no 
better quality. 

787. Now you have experimented for a goad 
many years in endeavouring to procure new 
varieties of potatoes ? — Since 1848 I have been 
always growing them. 

788. You have grown potatoes from the seed? 
— Yes. 

789. Almost every year since 1848? — Yes. 

790. Do you take any special precautions with 
regard to the plant from which you take the 
seed? — I select from the best .sorts. When 
you grow from seed you get all sorts; every 
shape and variety, you may say, that you can 
imagine. Yes. 

791. And that although you take precautions 
with regard to the plants from which you select 
the seeds? — Yes. You take them from the best 
quality of potatoes, such as the Victoria and from 
some of those American new varieties that have 
been coming in. I have been cultivating someof 
them of late, and they produce earlier potatoes 
than other classes of potatoes. 

792. If you take precautions and grow a plant, 
say of the Victoria variety, by itself separately 
in the garden and then sow the seed from it, 
would you expect to get uniform seedlings ? — 
No. 

793. Even in such circumstances, keeping the 
plants from which the seed is grown as separate 
as possible from other varieties, the result is pro- 
duce. which is various in appearance, quality, and 
colour ? — Exactly so. 

794. And form? — Yes; I think the bees 
during the flowering of the seed inoculate them, 
and that is. the reason there are so many varieties 
of them. 

795. Natural hybridising goes on, which you 
are unable to prevent ? — Exactly. 

796. Then after the first year you select the 

tubers which seem to you the most likely, 
according to your notions, to give a good quality 
of potato, a good appearance, and a good 
croj) ? — Yes; if you wish to get potatoes of one 
kind you must take one potato and plant it by 
itself ; if you were to take the produce that grew 
and planted them again you would not be any 
further forward ; you would have all sorts 
again. . 

797. Then you take out, for instance, a single 
coloured potato, or a potato all white, and a 
potato all red, and plant each by itself? — Yes, if 
it has the proper shape about it, and you plant 
it by itself. 

798. Do you expect the whole of the produce 
to be uniform in colour? — They will be very 
nearly alike, not quite the same, hut they will 
have something of the like quality about them 
that you can select again from. 

799. If you select for the second time those 
that are wholly red and those that are wholly 
white, do you expect that they will be uniform 
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in character ?— You will not get them exactly 
the same until you can cut them, nnd then the 
produce will be the same. 

800. How many veare does it require to de- 
velope the potato to a sufficient size to cut into 
sets ? — About three years ; you can force them 
earlier, but naturally it would take three years 
to get a distinct variety of any number fit to 
grow. 

80 1 . How many years selection does it require 
to develope the potato to its best, according to 
your experience? — Four years to get one distinct 
variety. 

802. After four years you can, by selection, 
maintain such potato as a distinct variety ? — It 
only then looses its distinctness by gelling mixed 
up with others in the ground ; you can keep it 
pure after that. 

803. The variety becomes impure by natural 
by bridiaing ? — Y es. 

804. Does the cutting of the potato in sets, in 
your opinion, improve its quality? — Yes. 

805. That is your experience?— Yes ; bolh 
with regard to making a more productive crop, 
and also a finer class of stuff. 

806. Does that experience apply only to seed- 
lings or to field-grown potatoes? — Field-grown 
potatoes. 

807. As well as to seedlings ? — Exactly. 

808. If you were going to work for a large 
crop, and also for one of good quality, which I 
suppose yon always do, do you prefer to cut the 
potatoes which have to he used as seed? — Yes; 
if I were to plant small ones I could not get 
them so pure ; the small potatoes that have 
been grown from cuts degenerate; it is always 
among the small you have the bastards, os we 
call them. 

809. The characteristics of the variety are not 
so distinct in the small potatoes as they are in 
the large? — No. 

810. Then I suppose very frequently during 
the development disease appeal’s amongst 
these seedlings ? — Exactly the same as amongst 
others. 

811. Do you sometimes find that those pota- 
toes that you fancied most are most subject to 
disease? — The finest quality of potatoes goes 
first' always in my experience. 

812. Are those finest qualities of potatoes the 
most quickly developed ? — I think there is some- 
thing with regal'd to there being more starch in 
them, and flowery matter, and 1 think the disease 
is more fatal iu a potato of that class, and there- 
fore they go first. 

813. The seedling potatoes are inclined to he 
what is called “ waxy ”?— Yes. 

814. And as they develope they get dry 
and mealy ? — I want to try and get them off the 
waxy stage as quickly as I can. 

815. In order to do so, you arc anxious to 
have potatoes large enough to cut into sets ? — 
Yes. 

816. And you find that the dry and mealy 
potatoes, which you consider the finer qualities, 
and those you would like to have, arc, if any- 
thing, more subject to disease than the waxy 
kind ? — I do not know if they are more subject, 
hut the disease always destroys them more than 
the others. 

817. The disease attacks that quality of 
potato more readily, or it is more fatal, if I 
might so say, than where it attacks the com- 

E 3 moner 
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Mr. Barclay - continued, 
moner and less desirable varieties ? — Yes, tbe 
waxy ones. 

818. Now have you any ideas to suggest as to 
anything that might be done to prevent the 
disease, or to make the potatoes more able to 
resist its attacks? — Yes; I think that growing 
from seed is the most likely way to overcome the 



819. It is a long and tedious process, I sup- 
pose you find ? — Yes. 

820. And very slight results, as compared 
with the labour and trouble of carrying on con- 
tinually experiments? — Yes ; it is not for any 
person who is not paid for doing the business. 
There is not likely much to come of it, unless 
there is some encouragement given to get new 
varieties. 

821. You do not think that the prospects of 
remuneration from these experiments are likely 
to induce many people to go on making them? — 
No ; when the farmer wants seed, he just goes 
to the readiest market to bny it for his purpose. 

822. However, it is in getting new varieties 
of potatoes which we may hope to be, if not 
altogether disease proof, at least of the quality 
and character of being able to resist the disease, 
more than the present varieties, that we may 
hope for improvement in growing potatoes? — 
Exactly so. For instance, take the Victoria; 
that was grown from seed, and the Champion, 
which was also grown from seed. 

823. "Who raised the Viotoria from sued? — 
Mr. Paterson, of Dundee. 

824. He is dead now, I believe ? — Yes. 

825. Do yon think that some good might be 
done by the local agricultural societies, or, in 
the case of Scotland, by the Highland Society, 
offering inducements, either premiums or 
prizes, for the growing of new varieties of pota- 
toes? — Yes; I think great good would result 
from that to the country. 

826. You think a good many farmers would 
try to raise new varieties if there was some 
encouragement held out by local societies, and 
especially by the Highland Society in Scotland, 
which is the largest of the Agricultural Societies 
in Scotland ? — Certainly. 



Chairman. 

827. Ou what kind of scale do you grow the 
seed ; do you grow it in a garden, or in large 
fields ? — First I grow it in a small plot ; for 
instance, a piece the size of this table would be 
plenty to begin with for the first, because you 
will get out of a very small quantity of seed a 
very great, many varieties of potatoes. You will 
get sufficient varieties out of a snuff that you 
might hold in your hand to begin upon. 

828. Then do you have several varieties grow- 
iug together in the Bame garden or in the same 
plot? — No, not when I am wishing to get a new 
variety. 

829. Du yon sow it quite by itself?— En- 
tirely. 

830. You isolate it from all other potatoes as 
much as possible ? — Yes. 

831. But you have on your farm and on your 
establishment several varieties each year, have 
you Dot? — Yes, in the field. 

832. Does the disease attack one variety of 
potato more than another? — Yes. 

833. And you find that to be so Bteadily 
through the course of years? — Yes. 



Chairman — continued. 

834. That some kinds of potatoes are more 
liable to disease than others? — Yes. 

835. You have no doubt on that point?— No 
doubt whatever. 

836. Do you think, then, that by giving atten- 
tion to seed that we might lessen the extent of 
potato failure in a place like Ireland ?— Cer- 
tainly, very much. 

837. Have you any experience of small 
farmers, crofters, or small tenants in your 
neighbourhood; are there any there? — No, not 
in our immediate neighbourhood ; but about the 
hill sides wc have plenty of them. 

838. How do they farm the potatoes, and how 
do they get their seed ?— They get them from the 
low country, from the like of us. They always 
prefer coming to the low country for their seed, 
and we prefer taking our seed from the high 
country. 

839. Then they do not sow the same seed two 
or three years running ; they do not take it off 
their own farm two or three or five years run- 
ning? — No ; they wish to sell them for seed 
again, and they only grow them for seed. 

840. Do not they grow them for eating pur- 
poses? — Very little. They depend on their 
gardens for eating purposes, whicn is a finer soil 
than what they have on their farms. You could 
scarcely trust them as suitable for food. 

841. Then these small farmers are as careful 
about the seed as the large farmers?— No, they 
are*not so careful, because they ure not so aware 
of the importance of it for their own uses; but if 
they wish to sell them to a farmer in the low 
country again they must tell where they get the 
seed, or give him an opportunity of seeing them 
before he buys them. 

842. Have you Been cases of very bad farming 
where people have sown the same varieties for 
20 or 30 years ? — That is very common, where 
they get seeds of all sorts. 

843. Do you find that the potatoes sown in that 
way are much more exposed to disease than 
potatoes carefully grown from seed and changed ? 
— No, but they get very degenerated with regard 
to -the variety. They are all varieties if they 
are not selected, and they will get into no variety 
at all. 

844. When they get into all varieties in that 
way, does the disease affect them more than it 
does the special varieties carefully grown ; does 
a larger proportion fail each year 7 — I do not 
think there is any difference with regard to 
whether they are selected or not. It depends 
very much 011 the season that the disease is there. 
If it is a bad season for disease they will take it 
a little ; although they will not take it nearly so 
bad as we do in the low countries any year. 

845. That is in these hills? — Yes, they will 
not. 

846. Then from your last remark, it would 
seem to me that you find these special varieties 
which are grown carefully, suoh as the Cham- 
pions, do not resist the disease much more than 
the common potato? — They resist the disease 
more than the ordinary potato. 

847. That is your experience? — Yes; that 
and the Victoria resist the disease better than 
any other popular potato that is grown, such as 
Regents or Dalmahoya. 

848. Have you seen instances of that. Have 
you seen Champions in the same district in a 
particular year resisting the disease, when the 

common 
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common varieties are diseased? — Yes, I have 
had them growing in the next drill, and l have 
had the Regents all cut down and the Cham- 
pions almost untouched growing right alongside 
in the same field, with the same treatment, the 
same land, and everything. 

849. Have you seen instances of that very 
often? — Yes, when the disease was prevalent, 
not in every year. 

850. Then you have no doubt in your own 
mind that special kinds of potatoes like the 
Champion can be obtained, that will resist the 
disease ? — Yes, from seed. 

851. Have you formed any idea in your own 
mind as to how long a good variety of potato 
may stay away from seed, and yet resist the 
disease ? — A good many years. Yes ; for instance, 
go back upon the Victoria. The Victoria is 
getting very much subject to disease now. At 
first it was as strong a disease-resisting potato as 
the Champion is now, but now it takes the disease 
too. 

852. How old should you say the Victoria is 
as a variety ? — I ihink it came out about 1856. 

853. You have no doubt it is degenerating 
now as a disease-resisting potato ? — Yes ; it 
is degenerating every year with regard to re- 
sisting disease. 

854. Now, as to the Regent potato, how long 
has that been in existence ? — Since about 1650. 

855. Is that giving way as a disease-resisting 
potato l — Yes, as disease resisting, but not with 
regard to quality ; it is as good with regard to 
quality now as ever it was. 

856. But more liable to disease? — Yes. 

857 . Then that is in about 30 years. If you 
took a potato like the Regent or the Victoria 
and sowed it every Becond or third year in the 
same land, and always stuck to the same land, 
would you expect that potato to be much more 
liable to disease than these carefully selected 
varieties; if you farmed as badly as you can pos- 
sibly fancy ? — If you never shifted the seed from 
the same farm ? 

858. Yes, and sowed it in the same land every 
second or third year? — Yes, it would gradually 
get more disease according to the season ; it 
would gradually go back. 

859. And bo much more liable to disease than 
if you had carefully selected the seed? — And 
changed it to an upper district. Yes. 

860. Do you think it a bad thing to choose the 
small potatoes always for seed? — Yes. 

861. A. very bad thing? — A very bad thing. 

862. And leads to the potatoes degenerating? 

— Yes ; you get into coarser stuff always if you 
do not grow it from cuts every alternate year ; 
they would not go back in one or two years, 
hut if you continue growing from small potatoes 
you will get into a bad stoclc. 

863. If you choose rather small potatoes, not 
marketable, and set them, would you expect to 
get bad potatoes in the course of 15 or 20 years 
with that practice? — Yes, unless the crop v. as 
entirely small and never had the chance of 
growing big ; but if you take the small out of 
the big potatoes you will degenerate your stock. 

864. That is the ordinary practice in Ireland? 

— Exactly, growing from a degenerated kind of 
produce. 

865. That would distinctly injure the pota- 
toes ? — Certainly, the same as in live stock. 

866. Now you say that growing from the seed 
0.123— Sess. 2. 
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is not remunerative work unless there is some 
encouragement for it? — Yes. 

867. How do you think the Government could 
encourage the growth of fresh varieties from the 
seed. Have you any practical suggestion to 
make ? — If they were to pay some'” person for 
carrying out experiments in different parts of the 
kingdom, I think they would come at it. 

868. Which would you think best ; that they 
should have places, such as Glasnevin, near 
Dublin, and grow varieties there, or introduce a 
system of offering rewards all over the kingdom? 
— All over the kingdom would be best, and 
most likely to bring out results that would be 
beneficial. 

869. To offer prizes ? — Yes. 

870. Could you give me any idea of the sort 
of scheme the Government could imitate of offer- 
ing prizes? — I do not know whether offering 
prizes would be so good as having stations here 
and there. 

871. Government stations ? — Yes. 

872. Under Government officers ? — Partly, or 
under societies, such as the Highland Society. 
They might make some arrangement with the 
Highland Society if they could not do it them- 
selves, or make some arrangement with other 
societies to see the thing properly carried out. 

Mr. Barclay. 

873. Has the Highland Society done anything 
in that way hitherto ? — No, nothing. They do 
not go back to the foundation. 

Chairman. 

874. You think the best way of discovering 
disease-resisting varieties will be for Government 
to place money at the disposal of some of those 
agricultural societies to offer prizes? — Yes; or 
to have a Minister of Agriculture for them- 
selves. 

875. I am afraid that is getting into a big 
question. Do you think it would be advisable 
to place money at the disposal of these various 
agricultural societies? — Yes, I think I should 
give some contribution, or do it in some way 
that it would be carried out, and grow from 
seed apples. 

876. How would you know that the potato 
was disease resisting at the end of the term ? — 
After it lind stood such years as 1877 and 1879, 

I should say it was in a good way for standing 
for 10 or 12 years after that. 

877. Then you would think, if the potato stood 
a year or two, which were bad years for disease, 
that it would be a disease-resisting potato? — 
Yes, for some time ; hut I do not know if it 
would resist it always. 

Sir Henry Bruce. 

878. Am I to understand from an answer you 
gave, that the disease comes on at a particular 
time of the year, and just at a particular period of 
the growth of the potato ? — It comes on about 
from the middle of July to the middle of 
August. 

879. No matter what time the potato was 
planted ? — ]f it is planted very early, it will be 
a few days earlier on account of that, but 
generally the disease is produced by the rain 
that falls between the middle of July and the 
middle of August; that has been my experience. I 
can calculate the amount of disease by looking at 
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my rain gauge in the last two weeks in July and 
the first two weeks in August. 

Mr. Barclay. 

880. What is the difference between the two 
farms? — The disease displays itself earliest 
where the potatoes are earlier. I have always 
found that. 

Sir Hervey Bruce. 

881. I did not gather that from the answer 
you gave earlier? — Yes. So that I infer from 
that, that the disease displays itself upon the po- 
tato at a certain stage of its growth, when it is 
just about the ripening stage, or coming towards 
that. Yes. 

882. Then I misunderstood vour answer ear- 
lier. Do you agree with the last witness as to 
stimulating manures being bad for potatoes ? — 
Yes, over stimulation by portables ; but I do not 
think that the manuring with horse and cow ma- 
nure is prejudical, provided that it is not put too 
near the potatoes, if it is put on the stubble. 

883. Do you agree with him in the answer he 
gave about altitude, that the seed you change 
ought to come from higher ground to lower, quite 
irrespective of soil, on account of not being so 
well ripened? — Certainly, they should not he 
ripened. They should be from a high district 
that never ripens a potnto properly ; that is the 
best seed to have. 

884. Have you ever applied lime at the time 
of sowing potatoes ? — Yes. 

885. Do you consider that beneficial to the 
patato? — No, it is very hurtful in respect of 
making them scab. It produces scab in the 
tubers, and does no good with regard to resisting 
the disease. 

Mr. Earp. 

886. When you are raising fresh plants from 
seed, how long is it before these fresh plants 
reach maturity. They are small tubers in the 
first year’s growth ? — The first year you get 

otatoes about, the size of sparrow’s eggs, or per- 

aps you may have one about the size of a pigeon’s 
egg, if you have been treating them welL 

887. Up to what time do they remain in the 
ground and exposed to the atmospheric conditions 
which might probably produce disease. As long 
as the ordinary potnto? — No; I Bhould take 
them up when the tops began to show ripeness. 

888. You do not leave them as long as the 
ordinarvgrowth ? — No. 

889. Have you at any season had those seed 
beds affected by disease? — Yes. 

890. So as to lose really the crop of the seed ? 
— Yes, the very first year I have seen them 
attacked. 

891. Would they be attacked in those in- 
stances at about the same time that ordinary 
potatoes were attacked ? — Just about the same 
time. The end of July or the beginning of 
August. 

892. So that although they would not have 
the same chemical elements, the same starch, and 
the same properties, still they are liable to the 
disease ?— Perfectly ; but not to the same ex- 
tent as a starchy potato. 

893. You have spoken of disease years. In 
your experience, how often have the disease 
years occurred, about ?— I have grown since the 
year 1850, and I think I might say that 1855 or 
1856 was the first bad year. I can hardly re- 
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collect which, but in 1856 and 1857 they were 
very bad, I think. It began a little in 1855, but 
it was quite owing to their being an extra wet 
season that it developed itself so much, in my 
opinion. 

894. In the intermediate years have your 
crops escaped altogether ? — In a dry season 
sometimes I find touches, and I have seen it 
on the tops without touching the roots, many 
times. 

895. Would that be in the lower parts of the 
fields, or in any particular or marked position, 
which has led to your special observation ? — The 
flat places and retentive sub-soils are always 
worse, in my experience. 

896. Aud there the exceptional cases occur in 
good years?— Yes, in the best of years you will 
see a little there when you will not see it any- 
where else. 

897. The Champion is a favourite potato of 
yours, is it not? — No, not for my business; lam 
growing for the Edinburgh market and the 
London market entirely. 

898. It is not then considered in ordinary 
seasons the best variety in Scotland ? — No, not 
in good seasons ; only in wet ones. 

899. Do you notice the same tendency to 
degenerate in the Champion that you have said 
you have noticed in the Regent? — Well, I think 
from the direct experience we have had, that it 
is getting a little more inclined to disease ; I had 
some disease in it last year. 

900. It is beginning to fail a tittle you think? 
— Yes, there were a good many diseased ones 
here and there, and the tops of the potatoes 
showed it unmistukeably in patches last year. 

901 . As if in the incipient stage ? — Yes, and in 
1877, in the same way, there was some disease 
in my fields. 

Mr. R ounrl. 

902. What sort of year was last year in your 
country ? — Tt was the worst I have ever seen or 
known for the last 30 years anywhere. 

903. At what time did that disease appear last 
year with you ? — ltwould be about the beginning 
of July. 

904. When you were first acquainted with this 
disease did you try to check it in any way?— 
Yes, 1 have tried every way I could think of, and 
I have top-dres9ed them with several stuffs, flour 
of brimstone, and different things I have tried. 

905. But you have never found any means 
of checking it? — No, not of checking it; the 
only thing that checks it is the weather 
changing. 

906. A periodical change of seed and a new 
seed is the only preventive ? — The best preven- 
tive, I think. 

907. What do you say is the best potato on 
the whole, in your experience, for you, as being 
less free from disease 9 — The Victoria, I think, 
is the one that has resisted the disease most, and 
produces the best quality of potato at the same 
time, that I know of. 

908. Have you grown the “ Magnum Bonuin’ ? 
— No; but I know people who have tried it; it 
is a very bad potato to eat, but it grows a large 
crop, and is pretty sound I think. 

909. You say you do not approve of small 

E otatoes for seed, but do you like the biggest, or 
ave you any particular size you choose ?— -I 
prefer well-sized potatoes as being the best for 
growing 
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Mr. Round — contipued. 

growing a large crop again, but I oftentimes 
plant small ones. 

Mr. Barclay. 

910. Were those Champion potatoes which 
were affected with disease last year, grown after 
using very stimulating manure ? — J ust the ordi- 
nary; not so much manure as we grow our 
Regents with ; I think they ' do not require 
nearly so much manure as Regents or Vic- 
torias. 

911. Then if you gave them very stimulating 
manure, you would expect that it would tend to 
develope the disease more readily in the Cham- 
pions than if they were cultivated in the usual 
way ? — W ell, they would grow too strong, and 
perhaps not produce any potatoes at all, if I 
gave them too much manure. 

Chairman. 

912. Have you ever noticed the difference be- 
tween growing in lazy beds and drills? — Yes. 

913. Do you grow chie'fly in drills in Scot- 
land ? — Always in drills in Scotland, except in 
the case of some of the small crofters about the 
mountain sides, where the land is too damp for 
drills, and then they would require to put them 
in a bed to drain them. 

914. Then in badly drained land and wet 
land the lazy beds are the best? — Certainly, the 
best. 

915. Otherwise, do you think the drills better ? 
—Yes. 

916. Do they give a better crop, or simply save 
the labour in digging out? — They are a better 
crop, and grow a better quality of potato, too. 

917. Do you think there is any difference with 
regard to the existence of disease between the 
lazy beds and the drills ? — I do not think, under 
the same circumstances, there would he any 
difference. The lazy beds would, of course, only 
be grown where necessary, where the land was 
not drained. You could not drill it at all to 
grow them to a crop. 

918. You were talking of over-stimulating 
manure ; how much manure would you consider 
over stimulating? — Not too much nitrogen in the 
manure, 

919. How many pounds of nitrogen manure do 
they require, or how many loads of farm-yard 
manure ? — Three cwt. of Peruvian guano would 
be plenty, and 5 cwt. of dissolved bones mixed 
together. 

Mr. Barclay. 

920. You are supposing a considerable quantity 
of farm-yard manure besides? — A full manuring 
of farm-yard manure besides ; the nitrogen is 
there too. 

Chairman. 

921. How much Peruvian guano if you had 
no farm-yard manure. Have you ever grown in 
that way? — Yes. I have given as high as 15 
cwt. of Peruvian guano as an experiment, to a 
statute acre. 

922. How many per cent, of ammonia in the 
guano? — There would be about 11 or 12 per 
cent, of ammonia in the guano. 

923. That would be rather high-class guano ? 
— The best. That was about 15 years ago. It 
is not so good now as it was then. 

924. Have you found putting as much as 
15 cwt. to the acre answer ? — No, it is far too 
much. 

0.123— Sess. 2. 



Chairman — continued. 

_ 925. What would you say would be about 
right ? — Do you mean entirely with guano ? 

926. Yes, or guano aud potash?— Well, about 
10 cwt. of guano and 2 cwt. of potash. 

Mr. Barclay. 

927. And any super-phosphate ? — I have 
answered as to the one alone. I should take less 
guano in that case. 

928. If you had no farm-yard manure what 
composition of extraneous manure would you 
think the best to use? — I should, say about 15 
cwt. all over ; but I should mix up 5 cwt. of 
finest bone meal, 2 cwt. of potash, 3 cwt. of 
the best guano, and 5 cwt. of super-phosphate, 
making 15 cwt. altogether. 

Mr. Earp. 

929. In a disease year has it ever been your 
experience to lift a certain quantity of patatoes 
before the disease had attacked your fields gene- 
rally ? — Yes, I have tried that. 

930. You have done so? — Yes, and they took 
the disease afterwai-ds, when the disease came. 

931. Although they had been pitted? — Yes, 
or even although they were kept on a floor. 

932. Have the tops in those cases shown any 
symptoms of disease when j ou have taken them 
up? —No; sometimes I have taken them up with 
no disease in them, and it has developed itself just 
the same, and sometimes I have taken them with- 
out any disease in them, and when the disease 
came it took them away ; but not so bad perhaps- 
as it might have been if they had . been in the 
ground. 

Mr. Stexoart. 

933. Comparing farm-yard manures and arti- 
ficial manure, which do you. consider produces 
the. most healthy potatoes ? — The farm-yard 
manures, if you were using it entirely. If you 
wish to compare them, the farm-yard manure 
would be likely to be soundest; but it would 
depend on the season very much. 

934. As regards quantity, what do you say to 
that ? — The manure made from horses and cows 
would produce the best crop. 

935. Better than the artificial manures? — Yes, 
taking the same money value, if you are going 
to money value of the portables and manure, 
should prefer the manure. 

936. Do you suggest anything to the Com- 
mittee that would, in your opiuion, tend to do 
away with the disease or prevent its extension? 
— Yes, I think that by growing from seed apples 
you would be most likely to combat the disease, 
and get disease-proof potatoes. The real way 
to prevent, disease is to renew the stock. 

937. That is your only suggestion to prevent 
disease ? — I have proved that from experience. 

938. But you do not know anything that you 
could suggest to the Committee with regard to 
the application of chemicals, whether to the 
tubers or to the foliage; the haulms? — No, I 
think the variety is the thing; to go to the 
foundation, it is the variety of the potato you 
must l5ok to as being likely to combat disease. 

939. Have you any distinct views with regard 
to the age of the potato, that is to say, if the 
potato has been popular for 10, 15, or 20 years, 
does, generally speaking, that potato diminish in 
condition ? — I was saying that the Dalmahoy is 
as good just now as I knew it to be 30 years 
ago. 

F 940. And 
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Mr. Barclay. 

940. And others are not ? — The reason I will 
give for the Dalmahoy is this ; that it is always 
grown as an early potato, and it is lifted before the 
disease comes on. 

Mr. Macdonald. 

941. You have spoken of the character main- 
tained by the Regent potato. Do you know the 
reason, or can you give any reason, why it has 
stood the test so well as against other potatoes ? 
— The only reason I can give is that it has been 
changed about more to the coast districts. It 
has been taken up the hills and brought down 
again constantly. 



Mr. Macdonald — continued. 

942. Do you know anything of the sex of 
potatoes ? — Yes. 

943. Is the Regent a male or a female 
otato? — Well, I think as a class, there are 
oth males and females in it, the same as any 

other. 

944. You have not paid any attention to that 
question? — Not with regard to its having a dis- 
tinct sex at the first. 

945. The Dalmahoy potato is so named be- 
cause it was grown on the estate of Dalmahoy ? 
— Yes, the name was changed from American 
Early when grown there, on Lord Morton’s 
estate. 



Mr. William Ritchie, called in ; and Examined. 



Mr. Barclay. 

Mr. 946. Do you farm about 1,600 acres of land in 

TV . Ritchie. East Lothian and Peebles-sbire ? — Yes. 

947. How many potatoes do you grow 
annually? — From 60 to 100 acres, not always 
the same quantity ; 60 to 80 acres it may be on 
an average. 

948. What is the general character of the soil 
on your farm in East Lothian, near Dunbar? — 
Red loam. 

949 Do you know anything of the sex of po- 
tatoes? — Yes. 

Sir Ilervcy Bruce. 

950. Is that “ Spot Farm”? — Yes. 

Mr. Barclay. 

951. What is the quality of the soil on the 
Peebles-shire farm ? — Somewhat gravelly soil 
mostly. Part of it is poor and moory soil. 

952. All dry and well drained? — Yea, both 
farms have been drained since I got them. * 

953. Do you think it is essential for the grow- 
ing of potatoes that the land should be either 
naturally dry or well drained ? — Yes. 

954. What is your rotation on the Peebles- 
shire farm ? — Generally pasture two or three 
years, and then I take potatoes, and turnips after 
potatoes, because it is a stock farm, and it does not 
diminish the quantity of turnips for the stock ; 
then barley after turnips, and then grass for three 
years. 

955. What is the interval between two crops of 
potatoes in the same field? — I endeavour to keep 
the potato crops as far away from each other as 
possible, simply because I am troubled with finger- 
and-toe in the turnips there; I consider potatoes 
a preventive, and I grow potatoes before turnips. 
Perhaps it is six, seven, or eight years. 

956. And similarly with Spot farm? — Yes, 
but the rotation is different. 

957. You have heard the evidence of the last 
witness as to the cultivation of the land for grow- 
ing, and planting, and lifting potatoes ? — Yes. 

958. You pursue very much the same system? 
— J ust about the same, only I do not grow early 
potatoes. 

959. How much farmyard manure do you 
apply to the potato crop ? — I apply about 36 to 
40 cartloads in East Lothian. 

960. That would be about 30 tons?— Yes; 
and I generally take it a year old. 

961. How much extraneous manure do you 



Mr. Barclay — continued, 
apply besides the farmyard manure ? — Six or 
eight hundredweight. 

962. Consisting of what? — Guano and dis- 
solved hones probably ; sometimes a little bone 
meal. 

963. Do you apply potash in any form?— No, 

I do not like potash with potatoes. 

964. Possibly your soil contains sufficient 

potash without applying any ? — I do not know, I I 

am sure, but I think potash has a tendency to i 

deteriorate the quality of the potatoes. 

965. To make waxy potatoes? — Yes, to make 
them watery and waxy. 

966. Then as to the seed ; I believe, you raise 

on the Peebles-shire farm the seed which you ; 
are going to plant on the Spot farm, in order to 
have a change of seed? — Yes ; I grow them prin- 
cipally for seed altogether in Peebles-shire. 

967. The Peebles-shire farm is a lighter soil 
and later climate than the Dunbar farm. Spot 
farm ? — Yes. 

968. Do you think it an advantage to get this 
seed from the later districts and the poorer soil, 
to grow in the finer climate and the richer soil ? 

— Yes, I think it is an advantage to got it from 
a higher climate ; but if you grow your seed you 
have an opportunity of getting it more pure in a 
general way than you can purchase it. 

969. What quantity of seed do you use?— 

About 12 cwt. to au acre. 

970. Do you use the same quantity of seed 
with all the varieties of potatoes? — I use more 
with Victorias, because I generally plant them 
whole. 

971. You use more seed of the Victoria variety, 
and you prefer to plant the Victorias uncut ?— 

Yes. 

972. Why ? — Because they do not spring so 

well as the others we think, and there are apt to • 
be more blanks if you cut them than if you plant 
them whole. 

973. The cuts are rather delicate and die ? — 

Yes, they do not spring so regularly. 

974. Have you any idea how much it costs 1 
you to produce an acre of potatoes on the Spot 
farm ? — It costs somewhere between 26 /. and i 
30 /., according to the quantity of manure you I 
give them and the value of the seeds ; that varies 
very much ; this year it cost 4 l. 10 S. for seed, 

and some years it would not cost half of that. 

975. Do you object to plant small potatoes ?— 

Yes, very small potatoes. 

J 1 978. Do 
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Mr. Barclay — continued. 

976. Do you prefer the medium size ? — The 
potatoes in my district generally go to London, 
and are dressed through a l|-inch riddle, and 
then I put those potatoes again through a 
1-inch riddle, and the medium size we plant. 

977. And it is the potatoes that will not go 
through a If -inch riddle that come to London ? 
—Yes. 

978. Do you plant about the same time as Mr. 
Rintoul does upon the North Berwick farm? — 
Yes, about the same; I do not grow early 
potatoes at all. 

979. Do you plant as early on the Peebles- 
shire farm as on the Dunbar farm? — A little 
later ; it is higher climate and subject to frost ; 
generally 14 days later. 

980. You do not like your seed potatoes to be 
fully ripe ? — No, I generally take them before 
they are ripe. 

981. What potatoes do you plant? — Princi- 
pally Regents with a few Victorias, and of 
course a few Champions. 

982. What are the reasons which make you 
prefer Regents? — Because we think them both 
the best croppers and the best quality. 

983. You get more money out of the land by 
a crop of Regents than by any other variety, on 
the whole ? — Yes, if it is a good season and we 
are fortunate. 

984. Have you had any experience of the 
Champion potato ? — Not much. I never grew 
them till last season. 

985. Which variety of potato do you consider 
the best disease resisting or the least affected by 
disease ?■ — Champions. 

986. And next to Champions? — Victorias, I 
think. 

987. And then ? — The Regents. 

988. What is your opinion of the charac- 
teristics of the Champions. In the first place as 
to the habit of the plant? — I cannot have a 
great opinion about that, because I have only 
grown a very few of them. I had only some 
three acres of them last year. I have a good 
many this year, but I had only three acres last 
year for the first time I ever planted them. 

989. What sort of crop had you from them in 
comparison with the Regents? — I had three 
times the crop of Champions that I had of 
Regents, but then it was just the year for them. 

990. Last year was a year that suited the 
Champions? — Yes, and a year against all other 
varieties that we grow. 

991. What is the eating quality of the 
Champions according to your experience last 
year? — They were very good. Not quite so 
good as the Regents, but still very good. 

992. Do you think the constitution of the 
Regent potato has become weaker in your 
experience? — No, I do not think there is. I 
think it is just the seasons more than anything 
else. 

993. According to your opinion the Regent 
does not vary in any respect in the reference to 
habit, quality, or size, from what it was 25 years 
ago? — Not if you get a favourable season for 
growing them. 

994. Has the Victoria variety shewn any 
weakness ? — Yes, I think it has a little. 

995. Is it becoming more susceptible to dis- 
ease ? — I think it is a Httle. 

996. Have you any suggestions to make 
as to precautions to be taken to prevent 
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Mr. Barclay*— continued, 
disease or to grow healthy potatoes. In the 
first place, I suppose you think good dry land 
ought to be selected?— Yes, I think it is foolish 
to plant potatoes at all in wet land, for I have 
seen often in a good year where there was a 
small spot of wet land, that although there 
would not be disease, they would die away. 
Besides, they require to be careful in the selec- 
tion .of seed, and of course to get seed from a cold 
or higher district to a-lower warm district. 

997. What do you do in order to maintain a 
good and pure quality of potato ? — I buy a few 
every year of the best and purest I can find for 
my Peebles shire farm, probably *bout one-third 
of what I grow, and then I plant those perhaps a 
second year and take them to spot, and at spot I 
plant perhaps two-thirds of them from Peebles- 
shire, and perhaps a third of our own seedlings 
that have been grown one year. 

998. So you are continuously selecting the 
potatoes that you are going to use as seed ? — 
Every year. 
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Chairman. r 

999. Do you attribute great importance to not 
growing potatoes too often in the same land ? — 
Yes, I think that you will grow them of a better 
quality and freer of disease, if you grow them at 
six or eight years’ rotation, than by growing them 
on the fourth rotation. 

1000. How long altogether have you been 
growing these large quantities of potatoes? — It is 
13 years since I took this East Lothian farm. 

1001. What is the largest per-centage of failure 
with potato crop you have got in any one year ? — 
I remember one year I had not a ton an acre. 

1002. What per centage would that be; 80 or 
90 per cent.? — About 75 or 80 per cent. 

1003. Did you notice whether there was any 
difference between the different varieties of 
potatoes, or did all the varieties go?— I had no 
variety of any consequence but Regents ; I had 
a few Red Bog potatoes, an early potato, for 
early use, but unfortunately all the Regents I 
had planted were nearly gone with disease. 

1004. And 75 or 80 per cent, of them went? — 
Yes. 

1005. Is it your experience that the Regents 
are becomiug more susceptible to disease than 
they were originally ? — I think they arc a little, 
but thei'e is not so much difference if you have a 
good year. I have had as good crops of Regents, 
and as good quality, since we had these very bad 
seasons of disease as I have ever had before. 
I think the season has more to do with it than 
anything else. 

1006. But you think there arc certain potatoes 
like Champions which will resist a bad year? — 
Yes, we fully proved that last yeav. 

1007. Your experience is not confined to your 
own farm ? — No. 

1008. Have you seen the farms of your 
neighbours, and have you seen the Champions 
doing well there? — Yes. 

1009. Have you seen very few cases of disease 
amongst them ? — You will find a potato here and 
there diseased, but nothing of any consequence. 

1010. And close to these Champion potatoes 
are there other potatoes that have failed al- 
together, or failed largely? — Yes, and gone 
altogether in some cases ; not one left. 

1011. Have you any suggestion to offer to the 
Committee for the lessening of the disease ? — I 

F 2 do 
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Mr. Chairman — continued. 

W. Ritchie. Jo not know. It would be very difficult. I have 
. g j une tried a great many things and never succeeded in 
1880. any. I have taken off the tops early, and I have 
lifted them before they were ripe, and when there 
did not seem to be any disease to the eye ; but 
whenever the season came that the crop in gene- 
ral took it ; even those I had lifted before it was 
visible took it in the pits. 

1012. Have you any experience of small 
farmers in your part of the country ? — There are 
none in my part of the country ; but I have been 
up in the north of Scotland and I have seen small 
farms there. 

1013. Have*you seen anything to correspond 
with the cotter farmers in Ireland, with five or 
six acres of land? — Yes, there are plenty of 
cotters in the north of Scotland who have only 
a few acres. 

1014. Do they change their seed ?— They do 
occasionally, but not very often. 

1015. Do they change the land they grow their 
potatoes in ? — Yes, I think they do. When you 
come to very small cotter farmers I do not think 
they change their seeds at all because they con- 
sume their potatoes, but if you come to a cotter 
who grows six or eight acres he has to be more 
careful, because he generally sells them for seed 
again. 

1016. Do those small farmers lose more 
potatoes from disease than larger farmers? — 
That is a question I can scarcely answer, but I 
think they do. 

Mr. Stexcart. 

1017. I understand your antidote is change 
of seed anil change of land ?— -Yes. 

• 1018. That you consider fs the only known 
preventive for the spread of disease ? — Yes, and 
not too much artificial manure. I think a large 
quantity of artificial manure is an encourage- 
ment to disease, and I am trying this year a field 
without it altogether. 

1019. Do you consider the qunntity which the 
last witness spoke of, 15 cwt. per acre, a very 
large quantity ? — Yes, but that is growing with- 
out farmyard manure. 

1020. With farmyard manure you would not 
require above half that quantity ? — Perhaps 6 or 
8 cwt. 

1021. And somewhat in the 6ame proportions 
as the last witness gave the Committee ? — Yes, I 
think his and mine are very near. 

1022. These Regents are what are commonly 
called Dunbar Regents in the Loudon market? 
— Yes. 

1023. You have said that in some years you 
have only had one ton an acre ; what would be 
considered a good crop in East Lothian? — Six 
or seven tom of potatoes dressed London size. 

1024. Going through a riddle of If inches?— 
Six to seven tons of potatoes dressed London 
size, and perhaps a ton to a ton and a half of 
seconds and refuse. 

1025. You say you have tried that plau of 
cutting out the haulms ? — Yes. 

1026. But with no great success? — No success 
at all. 

. 1027. At what time of the growth of the crop 
did you try it? — Whenever wc observed the 
blight coming on to the leaf of the potato plant. 

1028. Of course it would make a great differ- 
ence when the blight affected the potato, inas- 
much as the crop might not be affected till very 



Mr. Stexcart — continued. 

nearly the time when they were ripened? I 

have tried it two ways. On one occasion, I do 
not recollect the year, but it was a very wet. 
season, and I suspected that the potatoes were 
likely to take it. I tried a few before there were 
any signs of the blight at all ; and then 1 tried a 
few when the blight was showing on the leaf- 
and in both cases they took disease after the time 
came that those in the field took it. 

1029. And were just as bad as the remainder 
of the crop ? — Perhaps not so bad ; but they 
took disease, there is no doubt about that. 

1030. Do you adopt any particular plau with 
regard to the storing of the potatoes? — Just the 
usual plan. 

1031. To cover up with wheat straw ? — Yea, I 
like wheat straw best. 

1032. And ventilated ? — Yes, and ventilated, 
either with straw or with tiles, pipes or drain 
tiles. 

1033. Do you consider that the climate has 
much to do with this disease ? — Yes, there are 
certain localities in which it is worse than in 
others. 

1034. Would you say that you got more con- 
stitution into the potato by importing seed from 
a totally different climate ; for example, from the 
west coast of Scotland to the east coast of Scot- 
land, and vice versd ? — I think when a potato is 
grown in a higher district and it is poorer land, 
and perhaps where potatoes have not been for 
20 years, that it is hardier than what it is when 
grown in a lower district, and where potatoes 
have frequently been grown before. 

1035. In my part of Scotland we always con- 
sider that Peebles or Lanarkshire seed is the 
best, that is, in Haddingtonshire; would you 
say that that could be applied as a general 
test, to take it from a comparatively dry climate 
to a comparatively moist climate ; would you ad- 
vise that as a practical man? — I should like 
seed grown in a dry climate- 

1036. Therefore you would say, with regard 
to Ireland, you would prefer to get your seed 
from a dry climate, rather than from a moist 
one ? — Yes. 

1037. You have never made any experiments 
with regard to smearing your potatoes, when yon 
plant them, in order to keep off this blight, or 
insect, or fungus? — No, I do not think it would 
be of any use, or produce a good result. I never 
heard of any person who was successful. 

Mr. Round. 

1038. Have you ever tried Magnum Bonum 
potatoes? — No, I have never grown them. 

1039. Have you any experience oi the .Ameri- 
can Rose ? — No, 1 have never grown them. 

1040. I suppose you store your potatoes in 
order to sell for seed ? — In Peebles-shire I do, 
but in East Lothian they go to London. 

1041. Did you find that a great proportion 
turned bad last year ? — Yes, there was a great 
proportion of bad, and a very small crop to begin 
with. 

1042. To what extent were they bad last year? 
— I was not so unfortunate as some of my neigh- 
bours, but 1 think there would be two-thirds of 
mine good. Some of them were all bad together, 
or nearly so. 

1043. Do you pick them over after stowing 
them away? — Not unless late in the season. If 
they begin to sprout we pick them over; but 

we 
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we do not pick tliem over unless late in the 
season. 



Mr. Cross. 



1044. I did not understand whether you were 
asked the question as to whether you cut your 
sets ; do you cut or divide and set into several ? 
— There are some kinds of potatoes that I should 
prefer to cut and others that I should not. 

1045. Which kind do you think best stands 
cutting? — Regents, I think. 

1046. Do you think they resist disease quite 
ns well if cut? — That' is not the principal reason 
why I prefer cutting them. If you plant small 
potatoes you have more stems, and it is natural 
you have more potatoes, hut smaller in’ size than 
you do with a common sized potato perhaps cut 
into three sets. You will have one larger stem, 
and the result will be that the potatoes will be 
much larger. 

1047. I think you stated that you grew a crop 
of potatoes about every six years ? — Yes, six or 
seven years. Both of my farms are more stock 
farms ; sheep and cattle farms ; and I am able to 
do that better than some others. 

1048. Do you think that with a continuous 
change of seed you might advantageously grow 

r ttatoes in your fields year after year? — Well, 
should not like to try it. Our ploughmen grow 
potatoes for 20 or 30 years in their gardens, and 
in good years they would have a good enough 
crop, and in a bad year they take disease as well 
as any others ; but at the same time I think they 
would take disease readier if there were potatoes 
two or three years in succession, than if the crops 
were several years apart. 

1049. Then do those small growers, with whose 
operations you are familiar it seems, often change 
their seed ? — Yes, I always give them seed every 
year. 

1050. You encourage that? — Yes, they con- 
sume their potatoes, and I always give them 
seed. 

1051. You have not tried any experiments 
with growing seed' from the pod, the plum ? — 
No. 

1052. Do you agree with the last witness that 
there should be some encouragement given to ex- 
periment throughout the country? — Or by such 
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societies as the Highland Society in Scotland ; 
if they were to encourage parties who had had 
a little experience before, and were to have 
stations in the different districts of the kingdom, 
I have no doubt good results would come from 
it, but 1 have never bad any experience in it 
myself. 

1053. I think you told us that you growpota- 
toes by preference in front of turnips ? — Yes, I 
have two reasons for that ; I require all the green 
crop break for growing turnips for my stock, 
and if I grow them after lea I only lose 
one field of oats, and then I get turnips tie fol- 
lowing year, which gives the turnip break again, 
because I think it is a preventative of finger-and- 
toe disease in turnips. 

1054. Of course the fields in which you grow 
them are not absolutely level ; do you notice any 
difference between those parts of the field that 
are rather hi"h and those which are low in sur- 
face, as to the severity of the attack of the dis- 
ease ? — I always observe that if (there is a hollow 
bit of a field that it is seized first. 

10551 Where the moisture drains ? — Yes. 

1056. That is uniformly your experience ? — 
Yes. 

Mr. Caiman. 

1057. Do you recollect the year in which you 
had this worst crop of one ton per acre ? — It was 
in 1872. 

1058. Was it a wet or a dry year? — A wet 
year. 

1059. And you find it worse in wet weather ? 
— Yes, always worst with us. We never have 
disease in a dry year. 

1060. Have you ever tried any artificial 
manure for growing the potatoes ? — Yes. 

1061. Have you tided wood ashes? — No, I 
never did in our part of the country. If you 
were to apply ashes it would scale the potatoes. 

1062. It is used in Lincolnshire, I believe, 
with veiy good effect, and the complaint is that 
they cannot get enough ? — I have known people 
who have used it, and the potatoes always became 
scabbed, and it did not seem to suit the land 
at all. 

1063. You think it docs not suit your soil ? — 
No. 
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MEMBERS PRESENT: 



Mi’. Barclay. 

Sir Hervey Bruce. 
Mr. Column. 

Mr. Creyke. 

Mr. Earp. 

Mr. Evans. 

Sir Edmund Filmer. 
Mr. Macartney. 



Mr. Macdonald. 
Mr. Arthur Moore. 
Lord Moreton. 
Major Nolan. 

Mr. Round. 

Mr. Stewart 
Mr. Storer. 

Mr. Tottenham. 



Major NOLAN, in the Chair. 



Mr. James Robertson, called in: and Examined. 



Mr. Macartney. 

1064. You are an active partner in the firm of 
Hogg & Robertson?— I am. 

1065. And largely engaged in the seed and 
nursery trade in Ireland?— Yes. 

1066. Your place of business is Dublin? — 
Yes. 

1067. And you were formerly connected with 
the firm of Dickson, Hogg, & Robertson? — Mr. 
Dickson was a partner of mine at one time. 

1068. You are a member of the Council of the 
Royal Agricultural Society of Ireland? — Yes. 

1069. And also a member of the Agricultural 
Committee of the Royal Dublin Society ? — Yes. 

1070. Have you for many years taken au 
interest in the agricultural societies in Ireland ? 
— Yes, I have. 

1071. And aro well acquainted with the 
general cultivation of the potato in Ireland, as 
well as in other parts ? — Y es. 

1072. You have cultivated many varieties at 
your own residence? — I do have trials at my 
own residence. 

1073. And grow large quantities for the use 
of your firm ? — Yes, we grow large quantities. 

1074. Have you ever grown any Rom the 
seed? — No, I have not. 

1075. But you test the new varieties as they 
are introduced ? — Yes, I do. 

1076. Are you acquainted with most of the 
varieties in cultivation ? — Yes, I am. 

1077. What are the popular sorts which are 
grown in Ireland for garden as well as for field 
purposes, that is, for eating as well as for field 
purposes? — For garden sorts we have all the 
usual sorts that are grown, but the popular sorts 
for field culture are early Kemps. Then we have 
the White Rock. The Kemps are the second 
early sort grown for the market. 

1078. Then the White Rock?— The White 
Rock, or Scotch Downs, which is the same thing. 

1079. Do you cultivate any long-shaped 
kidneys, as they are called? — I ‘do for garden 
purposes. 

1080. That is for an early crop ? — For an 
early crop. 

1081. Do you consider any of them to be 
sound potatoes and capable of resisting disease ? 



Mr. Macartney — continued. 

— All garden soils of potatoes have been more 
or less affected with disease, but we do not so 
much depend upon them as they are generally 
consumed before the disease sets in. 

1082. Do you attribute the liability of what 
you call garden crops to' disease to the delicate 
and tender nature of the potato, or to their being 
cultivated in gardens where the change of soil is 
not so easy as in farms ? — No, I think they are 
of a more tender nature than the field sorts. 

1083. And more liable to the disease ?— More 
susceptible to disease. 

1084. What potato would you recommend your- 
self, from your experience, as the best for early 
cultivation for field purposes ? — The Kemp is the 
potato that has done the best with us for many 
years. 

1085. And for a general crop ? — The one that 
has been in use in Ireland for 20 years is the 
White Rock. 

1086. Do you consider that a potato that 
is capable of resisting the potato disease ? — Oh, no, 
it has been very much affected with the disease 
these last few years, especially last year. 

1087. But during the early period of its culti- 
vation it was not so much affected ? — Oh, no, not 
at all. 

1088. Do you attribute that to any degenera- 
tion in the nature of the potato after its being 
introduced for some time ; the potato becoming, 
from its lengthened use and cultivation, more 
liable to disease than it was when first intro- 
duced? — Tea. 

1089. Have you any experience of the Cham- 
pion potato?— Yes; 1 introduced the Champion 
potato into Ireland. Before it was an article of 
commerce I imported a quantity of it from Scot- 
land, and distributed it throughout Ireland 
amongst the most practical men 1 knew, and got 
testimonials from them in the autumn, which I 
published. 

1090. How long ago was that? — In 1877, I 

think. _ ' 

1091. And the testimonials you have received 
from those to whom you supplied them for culti- 
vation have been generally satisfactory ? — Most 
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Mr. Macartney — continued. 

1092. Was the Champion potato, when you 
introduced it, a rough kind of potato ?— Yes, it 
was a coarse potato, but it i8 very much fined 
down since wc got it in Ireland. 

1093. In using it, after being cooked, was it a 
good mealy potato? — Yes, it is of the class of 
floury potatoes. 

1094. An abundant cropper ? — The most pro- 
lific we have. 

1095. Would you recommend Champions as 
the best potato we know at present for general 
use? — Undoubtedly it is the best we have for 
Ireland. 

1096. Would you attribute much importance 
to the importing of it from Scotland to grow in 
Ireland, or would you consider that seed grown 
in Ireland would lie as good to use for cultiva- 
tion? — For cultivation there is no doubt what- 
ever that the imported seed is the best seed ; but 
we have grown better Champions for food iu Ire- 
land than we have been able to get from Scot- 
land. 

1097. Can you state whether there is any 
large quantity of potatoes sold as Champions 
which are not Champions ? — That I do not know. 

1098. What do you consider the next best 
potato for general crop to the Champion at pre- 
sent? — Hitherto the White Rock has been the 
best, but it has suffered so much from disease 
lately. 

1099. What do you say to the Regent ? — The 
Regent suffered very much from disease too ; but 
ihc Regent has never been very much grown iu 
Ireland. 

1100. Do you know the Skerry Blue? — Yes, 
the Skerry Blue is an excellent potato. 

1101. Do you consider that a hardy potato? — 
I think it is the one next to the Champion for 
resisting disease. 

1102. Have you tried any American varieties 
of potatoes ? — I have. 

1103. Do you recommend them ? —No, there 
is no potato that we have got from America, 
and we have got most of the sorts, that has done 
any good in Ireland. 

1104 Have you tried any Australian seed? — 
No, I have not. 

1105. Did you ever import any potatoes from 
England? — Oh, yes. I import most of my 
garden potatoes from England. 

1106. What kinds? — All the classes of Ash- 
leaf kidneys and Flukes. 

1107. Do you know the Cumberland Fluke, a 
very large kind of fluke? — I do not know 
whether you call it the Cumberland, it is a long 
kind of kidney of late variety. 

1108. Does not the Ashleaf kidney suffer very 
severely generally from disease? — It is, as a rule, 
consumed before the disease sets in. 

1109. It is the earliest kind, is not it? — It is 
the earliest sort. 

1110. That is a sort that has been very long 
in cultivation ? — Oh, yes, it is a very old potato. 

1111. Are you acquainted with an early kind 
which is also grown largely in Ireland, called 
the Flounder ? — Yes, I know the Flounder. 

1112. Do you consider that a good potato ? — 
A very good. 

1113. A large cropper? — Yes. 

1114. And early? — A second early. 

1115. And a good eating quality? — Well, it 
is not of such good quality as the Kemp potato. 

0.123-Sess. 2. 



Mr. Macartney — continued. 

The Kemp is floury, and the Flounder is a waxey 
potato. 

1116. Are you in the habit of recommending 
any particular kind of potato, as a large cropper 
for feeding pigs, not for eating purposes? — No. 

1117. Have you found the Champion potato 
in your experience improve very much after 
being in cultivation ? — Oh, yes, it has improved 
very much since it came to Ireland. 

1118. Do you consider that the bringing of 
seed from one country to another, even from the 
same kind of soil to a similar soil, would be as 
good as the seed grown in the same country in a 
different soil and brought to a different soil ?— It 
is of the utmost importance that seed should be 
changed. 

1119. You think change of air and change of 
climate is good for the potato ? — Yes. 

1120. Is there any exportation of potatoes 
from Ireland to Scotland? — Not much to Scot- 
land. 

1121. To England? — Yes; to the West of 
England and Wales there is a large quantity 
sent over. 

1122. For seed? — Yes. 

1123. Are you acquainted with the mode of 
cultivation generally adopted by the small farmers 
in Ireland ? — Yes, the small farmers generally 
cultivate on what we call the lazy bed system. 

1124. Could you describe to the Committee 
what the lazy bed system is? — Well, the beds 
arc probably about the width of this table, and 
the potatoes are planted on the tops, about 
six inches apart, and the soil thrown over them. 

1125. With manure? — With manure; farm- 
yard manure, generally. 

1126. Then, generally, in the following year, 
I believe, the lazv-bed is split in the middle, the 
part which was the middle of the lazy -bed be- 
comes the trench, and they grow a second crop 
in the same ground ? — Yes, that is the system 
generally adopted by the small farmers. 

1127. Are they not also very much in the 
habit of growing cabbages in the sides of their 
lazy-beds ? — They are. 

1128. Do you consider that that detracts from 
the growing power of the potato, or that it does 
not interfere with it? — There is no doubt the 
cabbage must eat up a part of the manure sup- 
plied. 

1129. Do you think that system is n good one 
for the small farmers, or would drills be better? 
— Drills is the best way to cultivate potatoes. 

1130. In your cultivation of the Champion, 
have you found it resist wet well ?— Yes. 

1131. Would you recommend the growing of 
it in turf or boggy soil? — Yes, they have come 
out of an excellent quality both in turf and 
boggy soil. 

1132. But not iu wet bog? — Not in very wet 
bog ; but in damp bog they have come out well. 

1133. In selecting seed for growing, do you 
attach any importance to selecting large-sized 
potatoes? — Yes, I think it is of great importance 
in selecting potatoes for seed, to get well-matured 
middle-sized seed, good shapes with the eyes well 
filled. 

1134. Do you approve of cutting up the 
potato into parts containing eyes ? — No ; iu grow- 
ing for seed I prefer planting the whole pota- 
toes. 

1135. What manure have you found the best 
in growing for general crop? — I think for all 

F 4 practical 
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Mr. Macartney — continued, 
practical purposes, part farmyard manure, and 
part super-pliosphate, sulphate of potash, and 
ammonia, or nitrate of soda. 

1136. This Committee is appointed to ascer- 
tain, if possible, the best means of diminishing 
the frequency and extent of the potato disease; 
have you any suggestion to offer to the. Com- 
mittee in that direction? — No, I think it is a 
matter entirely for individual enterprise ; for men 
such as Mr. Nichol to introduce new sorts, such 
as the Champion. I think also it is a good field 
for our agricultural societies to take up ; to have 
potatoes planted in different localities, under dif- 
ferent circumstances, with different manures, 
and with different potatoes, and to have the 
results periodically published for the benefit of 
the farmers. 

1137. Would you recommend those experi- 
ments to be made under the direction of Govern- 
ment officers or by private growers, who are in 
the habit of growing potatoes? — I think the 
societies, under practical officers belonging to 
them, would be the best to do it. 

1138. That does not answer my question; the 
societies, under the direction of their practical 
officers, doing it, who are to be the growers ; I 
ask the question, whether it should be done by 

rivate growers, or whether you think it ought to 

e done upon Government farms, say? — Well, 
Government farms, if there are any in existence. 

Chairman. 

1139. You have said that the White Rocks 
have been gradually more and more diseased? — 
Yes, they have. 

1140. Do you know anything about the Green 
Tops? — They are much the same character of 
potato. 

1141. And they also have been getting more 
and more diseased ? — Y es. 

1142. From the results of your experience, do 
you believe that a particular variety of potato 
wears out after a certain time, after 20 years or 
so ? — Yes, I am of opinion that a potato wears out, 
and wears out faster from bad cultivation and bad 
management. 

1143. But do you believe that with any culti- 
vation a potato will wear out in a certain time? — 
Well, we have the Regent potato, for example, 
which is probably 40 years old or more, at least 1 
remember it ever since I was a boy, and we have 
it still in existence. It has suffered from disease 
this last year or two, but not much more than any 
other sort. 

1144. Then as far as your experience goes, do 
you reject that theory that a variety wears out 
after a certain time, or do you believe it?— I be- 
lieve they do wear out. 

1145. You say the change of seed is verv 
valuable? — Yes. 

1146. How, practically, do you change your 
seed in your locality? — Do you mean personally 
myself? 

1147. Yes, and your immediate neighbours ? — 
For market purposes amongst the farmers in my 
district (which is the county of Dublin), where 
they grow them largely for sale in the Dublin 
market, they import Kemps from Scotland every 
year, and those potatoes, of course, are all sold in 
the market for food purposes. 

1148. Are there any large growers of pota- 
toes in the county of Dublin ? — Yes. 

1149. How many statute acres should you 



Chairman — continued. 

say ?— Tnere are men in the county of Dublin 
with from 50 to 100 statute acres of potatoes 

1150. Do these class of men never keep over 
their seed from one year to another ?— I thin], 
very seldom. 

1151. Get it generally from Scotland ?— Gene- 
rally imported. 

1152. Have you seen much of the cottier 
system of tillage in Ireland ?— Yes, I have seen 
a good deal of that. 

1153. What is their general system?— What 
they do is that they send the large seed to the 
market for sale, and they plant the small ones. 

1154. Do they change the seed in the course 

of 20 years, do you think ?— They change it very 
seldom. • 1 

1155. Do you find that the small cottier 
tenants have more disease than large growers in 
the county of Dublin ? — Yes. 

1156. Perceptibly more ? — Yes. 

1157. Have you any idea of how it would be 
possible to induce these cottiers or small farmers 
to change their seeds? — No, I do not know how 
to do it,, unless in the same way as it has been 
done this year. The Bill that we got for Ire- 
land has been of immense advantage to the 
tenant farmers, and they have been able this 

ear to get seed in a way they never did 
efore. 

1158. But if they are obliged to pay for the 
seed, do you think they will purchase the seed 
again ? — I think it is very questionable. ■ 

1159. Is there any practicable way that yon 
see of inducing them to change their seed ? — No, 
there is not. 

1160. You think they will go on the old plan 
of selling the large potato, eating the middle 
ones, and sowing the small ? — I fear they will. 

1161. Plow do you store the potatoes in the 
county of Dublin ? — There are not many stored 
in the county of Dublin ; they are generally sold 
for market purposes. 

1162. What per-centage of potatoes are diseased 
in the county of Dublin ? — Of the Kemp potato, 
which is the early potato, and our prevailing 
market potato there are hundreds of acres that 
would not pay for taking them out of the ground. 
I, myself, had one acre of Kemps ; I was trying 
the various sorts of manures, and after a severe 
storm of lightning they were all cut down. 

1163. What is the greatest per-centage of 
Champions that you have known destroyed be- 
longing to one grower ; I suppose you know 
several ? — I know many growers ; the per-cent- 
age has been very small. 

1164. Have you heard of any cose of 10 per 
cent, of Champions having been diseased last 
year? — No; 1 do not think in all Ireland there 
was 10 per cent, of Champions diseased. 

1165. Have you any idea as to how die 

disease spreads ; have you formed any opinion 
about that? — No, I have not. _ , 

1166. You say that no American kind ot 
potato has done well in Ireland? — No. 

1167. Have you knowu any Nova Scotian 
potatoes planted and tided ? — No, I have not. 

1168. Have you ever heard of any German 
potatoes being brought to Ireland and tried 
there? — Yes; there was a large quantity this 
year. 

1169. How have they answered, do you know r 

— They were only planted this year, therefore we 
cannot tell. TTr 

1170. 
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1170. Was there a large amount planted or 
given out under the Seeds Act of this year ? — 
Not a very large quantity ; there were some 200 
or 300 tons. 

Mr. Tottenham. 

1171. Who, within your knowledge, is the 
largest grower of potatoes about Dublin? — There 
is a gentleman of the name of O’Malley, and 
there are the O’Neills. 

1172. What sort of acreage would either of 
those gentlemen plant with potatoes? — Well, I 
should think they would have from 50 to 100 
acres a-piece. 

1 173. Do you happen to know what kinds they 
planted mostly laBt year? — Mostly Champions 
last year. 

1174. Have you seen the crops that they dug 
or the results of the crops ? — 1 have Reen many 
Champions taken up in the count}' of Dublin. 

1175. But in those particular two cases that 
you spoke of? — No, not on those particular 
farms. 

1176. Do you know Mr. Mowbray? — I do, 
well. 

1177. Are you aware that he had a consider- 
able quantity of Champions sown ? — Yes, I am. 

1178. Do you know his farm?— Yes, T do. 

1179. Have you had any conversation with 
him upon the subject of ki3 crop of last year ? — 
Yes, I have. 

1180. What was the result of his Champions ? 
— Well, I do not remember just now ; but he 
had a large yield of Champions, I think about 
eight tons per statute acre. 

1181. Would you call that a large crop for 
Champions? — Yes, that would be a fair crop. 

1182. Do you know what per-centage of 
disease Mr. Mowbray’s crop may have had? — I 
do not know exactly, but he told me it was very 
small. 

1183. You said just now that your particular 
crop was affected immediately after a storm of 
thunder and lightning ? — Yes. 

1 184. Was that accompanied by rain or not ? 
— No, there was no rain. 

1185. Was there any rain about the same 
time ? — Bain was falling throughout the 
country. 

1186. Was it what you call wet weather, 
or what ? — It was moist weather. 

1187. Have you ever observed before, that 
the disease is very often first noticed after a 
thunder and lightning storm ? — Oh, yes. 

1188. It is not more frequently so than other- 
wise ?— Yes. 

1189. Whether accompanied by rain or not ? — 
Yes. 

1190. On the whole, do you think ns far as 
you have seen at present, that the Champion 
potato is the best for planting purposes? — 
Beyond all doubt, for Ireland. 

1191. Do you know the Magnum Bonum ? — 
Yes, I do. 

1192. What would you think of it in compari- 
son with the Champion? — Well, the Magnum 
Bonum is a good disease-resisting potato, but it 
is much coarser in quality as a table potato. 

1193. But is it within your knowledge that it 
is less liable or more liable to disease than the 
Champion? — Well, I do not think there is 
very much difference as regards that between 
the two. 

1194. But on the whole, you have no doubt 
0.123— Sees. 2. 



Mr. Tottenham — continued, 
that the Champion is the potato for planting, as 
far ns you know ? — None whatever. 

1195. You have no doubt seen last spring a 
large quantity of potatoes passing through 
Dublin for the purpose of seed under the “ Seeds 
Act,” and otherwise ? — Yes. 

1196. Do you believe that there way any con- 
siderable quantity of spurious seed ; not the true 
Champions introduced ?— That I do not know. 

1197. An experienced man, or even a practi- 
cally inexperienced man, can tel 1 the Champion 
potato before it sprouts, can he not ? — Yes. 

1198. And after it sprouts you can tell it by 
the colour of the bud ? — Yes, there is a difference 
in the colour of the bud. 

1199. As far as you have seen would yon sup- 
pose that all the seed, or the great majority of 
the seed, which was imported in Ireland, was true 
to name? — Yes, there has been an immense 
quantity come into the country that is perfectly 
true to name- 

1200. Do you suppose that any quantity of 
what came in ns Champions was really not Cham- 
pion seed ? — Well I have not had any experience 
of that myself. 

1201. No instances came under your notice? 
-No. 

Mr. Evans. 

1202. What kind of land is yours ? — My land 
is good strong soil. 

1203. Is it suitable for potatoes? — Very 
suitable. 

1204. What interval do you think there should 
be between crops of potatoes ? — I thiuk the best 
potatoes are grown on the fourth and fifth course 
shift. 

1205. Once in five years ? — Yes. 

1206. You mentioned, I think, that the cottiers 
had more disease than the large farmers ? — Yes, 
they have. 

1207. And I think you gave us the reason 
that they did not change their seed sufficiently 
often ? — Yes. 

1208. Do you think that another reason is, that 
they grow potatoes too frequently on the same 
land V — No doubt they do. 

1209. Do you consider it dangerous to make 
use of the refuse of potatoes for the purpose of 
manure or anything of that kind ? — Yes, 1 do. 

1210. Do you think it should be burnt? — Yes, 
the stalks should be got rid of where diseased is 
feared. 

1211. And you would not even recommend 
that it should be used on other land thau potato 
land in the same neighbourhood? — No, I would 
not ; although at the same time I may mention 
that Dr. Lawes is carrying out a series of experi- 
ments just now, for which purpose I sent- him 
some potatoes ; and he has been doing it for four 
years ; he has been ploughing in the stalks every 
year into the land, and it has not had any inju- 
rious effect to him. 

1212. You say, I understand, that in your 
judgment, after a certain period of time the 
potato seems to wear out ? — Yea. 

1213. Do you think that can be prevented, 
or very much diminished by changing the land ? 
— I think it can be very much diminished by 
changing the land and changing the potntoes. 

1214. Then you would, I suppose, be of 
opinion that it is a good thing that experiments 
should be made for obtaining now kinds? — 
There is no doubt about that. 

G 1215. I understand 
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Mr. Stewart. 

12)5. I understand you to say, id answer to 
the question by the last honourable Member, that 
the five course shift was the best? — The fourth or 
fifth. 

1216. But I suppose you would prefer if you 
could make it a much longer course shift? — Yes; 
if I wanted to grow potatoes for seed I should 
try to put them in a piece of ground that had 
not been broken up in the memory of man. 

1217. Do you yourself cultivate potatoes in 
that way, by breaking it up from the grass?— 
No, but 1 get people to grow potatoes for me in 
that way. 

1218. And in getting fresh seed do you study 
to go to different climates? — Yes. 

1219. Why do you go to Scotland ? — Because 
experience has shown us that the best change of 
land that we can get for Ireland is to go to 
Scotland. 

1220. Any particular part of Scotland, the 
east or the west coast? — No, I think I have got 
them good from all parts. 

1221. And do you find those growing in the 
western and southern parts of Scotland as good 
as the others ? — I have got as good potatoes from 
the Tweed side on the east cost as any other 
district. 

1222. Of course in changing seed so frequently 
as you Bay ought to be done, there is a consider- 
able amount of expense attached to it? — Not so 
very much expense. 

1223. Does not the fear of the expense deter 
the smaller tenant farmer from changing the 
seed ? — I think not ; it should not do. 

1224. Is it not the fact that very few of the 
small cottiers do change their seed often ? — They 
do not change their seed, but I do not think it is 
the expense that is the cause of that. 

1225. Then what is the reason why they do 
not change their seed often ? — Well, I do not 
know ; I think it is more lmbit and repute than 
an}’ thing else. 

1226. What quantity of the artificial manure, 
which you named to the Committee just now, do 
you put to the statute acre ; you named three 
kinds, sulphate of potash, nitrate of soda, and 
ammonia? — My mode .of cultivating my own 
potatoes is by putting about 14 tons of farmyard 
manure per statute acre ; 3 cwt. of super-phos- 
phate, 400 lbs. of nitrate of soda, and 200 lbs. of 
sulphate of potash. 

1227. And do you find that you have a 
healthier crop of potatoes by only using farm- 
yard manure, or by ouly using the manures of 
the character you have described ; or by using a 
mixture?— My own experience, combined with 
the information I have derived from the best 
growers I know, is that the mixture I have given 
now is better both as regards quality and 
quantity. 

1228. Can you detect any greater freedom 

from disease in the one case than in the other? 

I have never gone into it so minutely as that. 

1229. Then do I understand you to say, you 
would rather grow quality than quantity?— 
Both. 

1230. But I mean quality with reference to 
disease. You would rather have quality in the 
soundness of the potato?— Yes, of course; 
quality is a very strong element with the man 
who is growing potatoes. 

1231. Do you consider that there is more free- 
dom from disease by using the mixture which 



Mr. Stewart — continued, 
you advocate, and also that you get a larger bulk 
of crop? — I think you get both quality and 
quantity. 

1232. Then the only remedy, as I understand 
that you consider avails to prevent the further 
expansion of disease, and to diminish its fre. 
quency, is a change of seed? - Change of seed 
and getting the new varieties introduced, such as 
the Champion. 

1233. With regard to the Champion seed, ia it 
not the fact that the Champion potato is found 
much more suitable for a moist climate than a 
dry climate ? — Yes, it is. 

1234. And last year was an unusually wet 
season ? — It was. 

1235. Have you bad any experience of its 
growth in any huge quantities in a dry season? 
— Yes, the year before, although a diy season, 
the Champion produced more in quantity than 
they did even in the wet season of last year. 

Mr. Earp. 

1236. 1 suppose when you say that the 
Champion is suitable to a wet season, you mean 
it is in comparison with other potatoes only?— 
Yes. 

Lord Moreton. 

1237. Do you think the Champion shows 
greater liability to disease since its introduction 
in 1877 ? — Last year there certainly were more 
diseased ones than in previous years, but that, 
of course, would be accounted for owing to the 
very wet season. 

Mr. Macdonald. 

1238. What is the class of land that you cul- 
tivate potatoes on most ? — I have seen potatoes 
cultivated on all classes of soils. 

1239. Have you seen them cultivated near 
timber, and by water courses? — Yes. 

1240. And has the same freedom from disease 
that you have noticed in the open land been 
observable near timber, and also near water? — 
Near water. I do not know there was much dif- 
ference ; but growing in what wc call woodlands 
having a strong robust nature ; the stalks grow 
very large, and in consequence of that, if 
they do not get air, the statics are drawn up 
instead of letting the tubers get. perfectly 
formed. 

1241. Is the result of growing in woodland 
that the tuber becomes stringy rather than a 
full-grown tuber ? — No, I did not find that. 

1242. You say that you prefer getting your 
seed from Scotland, ns being the best ; have you 
ever seen potatoes grow upon moss land exclu- 
sively for the produce of seed ? — Yes, there is a 
large quantity in Ireland grown in that way; 
upon what we call bog land. 

1243. But that land is not quite so bad as the 
moss land in Scotland ; do you know the moss 
land ? — Yes. 

1244. Have, you seen potatoes grown upon 
pure peat soil? — Lots of them. 

1245. What is your experience of growing 
potatoes for seed upon the pure peat land.— 
When we can get potatoes grown upon what we 
call “ reclaimed bog,” and then send them .to a 
higher altitude and into stiffer clay, they produce 
the very best quality of potatoes. 

1246. That is your experience? — Yes, upon 

newly reclaimed bog land. . , 

6 1247. And 
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Mr. Macdunuld — continued. 

1247. And then carried to a higher altitude, 
upon totally different land? — Yes; the result is 
that the potato is greatly improved. 

1248. Do you get the best form of potato then? 
— You get the best shaped potato, and the best 
quality. 

1 249. And the greater freedom from disease ? 
—Yes. 

1250. You have had experience in growing 
Champions on wood land ; would you say there 
was five per cent, more disease upon wood lands 
with the Champions, or could you name the per- 
centage? — I cannot name the per-centage; but, 
speaking generally, I should think there would be 
from five to eight per cent, more ; because, as I 
said before, the Champion is a potato that wants 
perfect air, owing to its strong haulm. 

1251. And unless it has air, the strong growth 
of the tubers leads to a deformed and inferior 
potato? — Not to a deformed potato; but you 
will have them smaller and less quantity. 

1252. You say the Magnum Bonum is a coarser 
potato? — It is. They are two classes of potatoes, 
in fact ; the Champion is a flowery sort of potato, 
like a ball of flower when it is boiled ; the Mag- 
num Bonum is a waxy potato, and waxy potatoes 
do not do so well in a wet climate like Ireland as 
flowery potatoes. 

1253. Does the Magnum Bonum, in a dry soil, 
not produce equally with the Champions, and at 
the same time produce the flesh of the potato of 
a fair quality l — No doubt it is an excellent 
potato. 

1254. As regards chemical manures (we will 
take that designation for all that you mentioned, 
except the farmyard manure), I think you said 
to the honourable Member for Wigton that they 
grow better in quality ; are you of opinion that 
the chemical manures also grow a potato better in 
quality ? — Yes. 

1255. It increases the value of the potato as 
regards produce, and it also increases its value as 
regards usefulness and quality ? — That is my 
experience after many years’ observation. 

1256. "Were you conversant with the growing 
of potatoes prior to the time of the failure of the 
crop? — Yes; I have been brought up amongst 
potatoes all my life. 

1257. Without asking you any questions as to 
your age, I wanted to know whether you were 
conversant with thegrowing of potatoes prior to 
the year 1846 ? — No. 

1258. Is there not a common belief among 

f rowers that the use of Champions, such ns you 
ave referred to, has, to a large degree, depre- 
ciated the strength and vigour of the potato, upon 
the whole ? — No, I think not ; on the contrary. 

1259. I understand that your opinion is, that 
the potato has been fortified and strengthened, 
rather than deteriorated? — Yes. I have letters 
in my pocket at this moment from the best 
growers in my native district (the Tweed side), 
which tell me that that is their experience : and 
I may mention to you that the way they do it is 
this : probably they have a crop of potatoes after 
oats we will say ; then the stubble is ploughed up 
in the autumn, and farmyard manure is ploughed 
in ; then the land is thoroughly ploughed during 
the winter, and the artificial manures are applied 
in the spring. 

1260. To quicken and strengthen the growth ? 
— To quicken the growth, of course ; ammonia 
quickens the growth of the potato. 

1261. Now, about the lazy bed; is it because 
0.123 — Sess. 2. 



Mr. Mucdonald. — continued, 
of want of proper cultivation of the lazy bed by 
the small growers, that the disease appears there, 
or is it, do you think, the fault of the lazy-bed 
system altogether ? — I think the disease appears 
there owing to the continual growing of potatoes 
on the snmo ground, and of the same class of 
potato without changing the seed. 

1262. Then it is not due to the lazy-bed 
system ? — I think not. I think in a wet year 
the lazy -bed system is a very good plan, because 
the water runs away into the furrows or trenches, 
and keeps the potato dry. 

1263. The lazy bed you have seen adopted is 
with the turf on the level, not sunk or dug down 
in any way ? — No, the beds are raised. 

1264. You would have no preference for the 
drills over the lazy-bed system ? — Yes, I would. 
There is no system so well adapted for cleaning 
and cultivating land as drills, and of course that 
is an element in farming. 

1265. So that really yon prefer the drill both 
as to cleaning the land, and as to invigorating 
and making strong the potato ? — Y es. 

1266. And, looking at it from that point of 
view alone, you would abolish the lazy-bed 
system ? — From that point of view I would, but 
then you see the small farmers in Ireland have 
only spade labour ; they have no horses to go 
and make the drills, and consequently they are 
obliged to use spade labour, and it is easier to 
work on the lazy-bed system with the spade. 

1267. Have you heard an opinion expressed by 
small farmers that the cabbage prevents disease, 
by planting it along with the potatoes? — I have 
no experience. 

1268. You have heard that opinion expressed? 
—No. 

Mr. Arthur Moore. 

1269. Where you found disease, I think you 
said you thought it very wise to burn any stalks 
that may remain after the disease ?--Yes. 

1270. Supposing a man brings in a load of 
potatoes half bad and half good, would you think 
it very important that he should destroy the bad 
ones ? — Yes ; I always do so myself. 

1271. How ? — I burn them. 

1272. Would it do to rot them with lime in 
your doing that ? — No, it is better to burn them. 

1273. Both the stalks and the bad potatoes? 
— Yes. 

1274. With regard to the sowing potatoes, are 
you in favour of cutting the potato, or would you 

I iut a whole potato into the land ? — As I said 
icfore, in growing potatoes for seed I plant them 
whole ; but in growing for food I cut them. 

1275. You are very much against the very 
small ones, the refuse; you think that is partially 
the cause of the disease ? — I am not so sure about 
that. I have had as good crops from small ones 
as from large ones. 

1276. I think you said no American potato 
seeds have thriven well in your experience in 
Ireland ? — Not that I am aware of. 

1277. Have you heard of Breeze’s prolific 
potato ? — It has not done well in Ireland at all. 

Mr. Round. 

1 278. Was last year the worst year for disease? 
— Yes. 

1279. Do you attribute that to the wet? — To 
the wet weather. 

1280. How early do you put in your potatoes 
in Dublin ? — For market purposes, if the weather 
is good, they are generally planted in January. 

G 2 1281. You 
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Mr. Round— continued . 

1281. You arc not afraid of frost there? — We 
never have the frost so severe in Dublin, at least 
not frequently. 

1282. And you plant early sorts to get them 
up ? — Y es, for market purposes. 

Mr. Creyhe. 

1283. Have you ever planted any peat char- 
coal or any other kind of charcoal with the seed 
of potatoes ? — No. 

1284. Do you think that would have any 
effect in preventing the disease ? — I have had no 
experience in that. 

Mr. Macartney. 

1285. With regard to the lazy bed; would not 
you think that in growing potatoes in new peat 
soil for the first time, the lazy bed would be as 
good as any other system ? — The best way. 



Mr. Storer. 

1286. Can you say, from your own knowledge, 
that you are acquainted with any mode of culti- 
vation or any manure which would be in any 
degree a specific against the disease? — No, I am 
not. 

Chairman. 



1287. You said you burned the diseased 
potatoes. Are not they used for food by the 
cottier servants for their pigs ? — To a large extent 
they are. 



1288. Is there 
No. 



any harm in that practice? — 
Mr. Evans. 



1289. Do you use lime much amongst your 
potatoes ? — Yes ; I sometimes sprinkle lime over 
the cut sets. 



1290. Do you find that a useful thing? — I did 
not find any difference from that. 



Chairman. 

1291. Is yours a limestone soil? — Yes. 

1292. There is a good deal of limestone soil in 
the county of Dublin ? — Yes. 



Mr. Macartney. 

1293. Do you think that the system of pitting 
is a good one, or would you prefer housing? — 
There is no doubt that the system of pitting 
potatoes for food is the best, but for seed purposes 
I should be disposed to keep them in a house. 



Mr. Arthur Moore. 

1 294. As regards the burning of potatoes, it i 8 

those pieces of rotten potato which are simply 
useless for food, even for pigs, which I suppose 
you would burn, and not allow to lie about?— 
The small farmers, as a rule, get them used up 
for pigs. 1 

1295. But you think there is danger, if they 
are not used in that way, from leaving any por- 
tions of them rotting about the field ? — I think 
there is a great danger of their carrying disease 
for the next crop. 

Mr. Macdonald. 

1296. Going back to the question of planting, 
you say you like the small potatoes rather than 
the cut potatoes ; do you not think that in cutting 
up the potato the experienced eye is more likely 
to detect disease than taking the whole potato ? 
— Well, of course, there is something in that; 
but at the same time au experienced eye can 
almost always detect any disease upon a tuber. 

1297. That is an important point; do you 
think that the experienced eye can at all times 
detect the potato disease upon a tuber? — I think 
an experienced eye can do so. 

1298. Does it always produce, in your experi- 
ence, such a condition of the epidermis or skin of 
the potato as makes it easily seen? — Yes. • 

1299. It does not lodge within the epidermis to 
that exteut which prevents it from being seen? — 
You can see it from the outside of the skin. 

1 300. Looking at it in that light merely, would 
you say that the disease proceeded from the out- 
side ox the potato rather than from the inside of 
the potato ? — That I am not quite certain about. 

1301. Now, in cutting the potato, is it not 
your experience that the disease lies upon the 
external portion of the potato rather than the 
internal ? — Yes. 

1302. But you are not quite sure that it may 
not come outwards? — No, I am not certain of 
thnt. 

Mr. Round. 

1303. In consequence of the greater moisture 
of the climate of Ireland, do you find the disease 
manifests itself earlier in the year in Ireland than 
elsewhere ? — Last year it commenced about the 
third week in July’ I think, after the storm of 
lightning that I mentioned before, and all the 
early potatoes in my district were affected in one 
night. 

__ 1304. You do not find it in May or June? — 
Not with the early sorts; but you do with the 
later sorts. 



Mr. John May, called in ; and Examined. 



Chairman. 

1305. I believe you are a large grower of 
potatoes ? — Yes. 

1306. Could you tell the Committee about 
what quantity you grow in each year? — I grow 
from 150 to 200 acres a year; say an average of 
175 acres. 

1307. Where do you grow these potatoes? — 
Farningham, in Kent. 

1308. What class of land do you grow the po- 
tatoes on?— Strong good land, with a chalk sub- 
soil. 

1309. Of course you are not very much trou- 
bled with wet on the chalk subsoil?— No. 



Chairman — continued. 

1310. Last year in the very wet weather, was 
your land too wet ? — Yes. 

1311. Had. you much disease last year? — No. 

1312. What per-centage should you say ? — Per- 
haps 3 per cent. 

1313. Then you practically consider you had 
no disease last year? — That was in some sorts. 

1314. What were the varieties of potatoes that 
you grew lost year? — Principally I grew Cham- 
pions. 

1315. When did you first grow Champions?— 
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Chairman — continued. 

1316. Did you only grow n email amount in 
1877? — No, I grew 120 acres. 

1317. What other kind did you grow last year 
besides Champions? — I had a few Victorias and a 
few Regents. 

1318. Which had most disease, Victorias, 
Regents, or Champions ? — The Regents and Vic- 
torias were nearly all bad, and worth scarcely 
anything. 

1319. And your Champions were very little 
affected by the disease ? — V ery little indeed. 

1320. So that you would be inclined to say 
that, as far as we have gone yet, the Champions 
have resisted disease ? — Yes, decidedly. 

1321. Now, do you get fresh Champion seed 
each year ? — No. 

1322. Do you know your own seed from year 
to year ? — Yes. 

1323. Since 1877 ? — No, I get some fresh seed 
every year. I consider they do best with us 
growing our own two or three years, but I like 
to have fresh seed. I get some every year, but 
I do not like to keep them much longer than 
three years. 

1324. Have you more than one variety of land 
on your farm, and do you change the potatoes 
from one variety of lancl to the other ? — We have 
a little, but not much variety. There is a variety. 
Some are lighter, and some heavier. 

1325. How long is it after one potato crop 
before you put another potato crop in the Bame 
land ? — About five years. 

1326. Where do yon get your Champion seed 
from when you get it r— I know tlic origin of 
these Champion potatoes, and I had watched 
them for years before. I am in the habit of 
going to Scotland almost every year, and I knew 
the man who grew them, and I watched them 
and took notice of the growth of them for several 
years before I plan ted. them, and the year I de- 
cided to plant them 1 bought two or three 
cargoes of them and distributed them amongst 
myself and neighbours. 

1327. Are you in the habit of watching new 
sorts of potato seeds? — Yes. 

1328. Y ou consider that part of your business ? 
— Yes. 

1329. You say you knew the man who grew 
the Champions first. How did you get ac- 
quainted with the Champion seed ; did you hear 
of it at shows? — The man that raised them 
raised them from seed. 

1330. Who was the gentleman? — A Mr. 
Nicoll ; he is gardener at Arbroath Cemetery, or 
was 12 months ago. 

1331. You watched his experiments? — I didnot 
watch his experiments, hut simply from seeing the 
growth of the potato yearly when I was down 
there; I was generally there in the month of 
September or October. 

1332. Did you remark that the Champion 
potatoes were unaffected by disease ? — I did. I 
remarked that they were always sound and others 
nearly all bad in many instances, or in some 
years when the others were half bad or three 
parts bad. 

1333. Have nearly all the Champions you 
have known been good in every part of the 
country ? — I think so, as far as I know, all over 
the United Kingdom. I should say from the 
experience I have had, and I have very good 
means of knowing, that all over the United 
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Chairman — continued. 

Kingdom last year, with the extreme wet that 
there was, there were certainly not more than 
3 per cent. bad. There may have been some 
low situations or wet places, where they have 
been possibly very bad, but in an open situation 
where they were properly cultivated, the outside 
would be 3 per cent. 

1334. Do you believe the cultivation of the 

S otato has very much to do with its getting the 
isease, or is it the variety of the potato ? — I 
believe it is more the variety. 

1335. And it has not much to do with the 
manner in which you manure it, or sow it.? — No, 
I think that has very little to do with it. 

1336. Do you believe in the theory that has 
been stated, that a variety of potato degenerates 
after a certain number of years ? — Yes, cer- 
tainly. 

1337. Has that been the result of your own 
experience? — Yes.- I can recollect potatoes 50 
years ago that are now quite out. When the 
disease first took place in 1845, all the old sorts 
that had been in existence for a good many years 
seemed to totally perish. I recollect the Regent 
when it first came out, and that potato kept equally 
as good as the Champion doe3 at the present 
time for a number ofyeavs, and it got distributed 
all over the United Kingdom. 

1338. Then you believe the Champion, after 
20 years, or after a certain time, will probably 
die out? — I believe every year it will keep 
getting a little worse. I think it will improve in 
quality, but X think it will be liable to go diseased 
almost every year. 

1339. Do you think for a good many years to 
come it will be very hardy ? — I could not say. 
I am disposed to think it is not a very lasting 
potato ; but still that is a thing which I cannot 
tell. 

1 340. Do you think that for eight or ten years 
longer it may be a good sound potato? — I think 

1341. Is there any plan by which the Govern- 
ment could assist in creating new varieties, or 
should it be left to private enterprise? — Cer- 
tainly, I have always thought so, and I have 
stated so publicly, that it is not a farmer’s busi- 
ness. A farmer cannot attend to it. I think 
they should be raised from seed, and that there 
ought to be some prize, or something of that kind, 
given, either by Government or by the large 
agricultural societies for raising fresh varieties 
from seed. There is a proper way to start upon 
thnt. All varieties do not grow seed. That is 
the plum from which the seed comes. With the 
Regent you never get any seed, because they 
never grow any. If you were to get different 
varieties from which you could get the seed and 
plant them side by side in a rather warmish 
climate, such, for instance, as in the southern 
counties, where there are plenty of bees, you 
would get them inoculated. Then get the seed 
sowri. After those have grown the first year 
you get very small potatoes, not much bigger 
than peas or beans, and the second year you get 
them planted, but they arc of different sorts ; no 
end of different sorts ; perhaps a hundred. Then 
you want to select those which are considered 
the best, and any one that has the least tendency 
to disease you would reject at once. I have a 
few myself that I have raised from seed put in 
the garden last year. The whole lot went bad, 
6 3 except 
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Chairman — continued. 

except one, but I do not think it is a very good 

sort- . . , 

1342. You say that you do not consider that 
farmer's work ? — No, a farmer has not the time 
to attend to it ; it wants to be done by a prac- 
tical gardener. 

1343. Does it pay a practical gardener to un- 
dertake it? — Certainly not. 

1344. It is rather a speculative business? — 
Yes. 

1345. Do you consider the fact of a gentleman 
like Mr. Nicoll taking it up, is an accident which 
we cannot count upon having repeated? — Yes. 

1346. You think Mr. Nicoll was one man by 
himself? — 1 think so. 

1347. Are there many men like Mr. Nicoll, 
who cultivate varieties?— Not in my experience. 

1348. You only know of Mr. Nicoll? — I only 
know of Mr. Nicoll, and he brought out this 
Champion potnto ; in fact, I know very little of 
him, except from going there once a year and 
seeing it grown. 

1349. There are not many men in England or 
Scotland who undertake that class of business, of 
cultivating new varieties, as far as you know ? — 
No. 

1350. You think that Government ought to 
take it up and try and produce new varieties ? — 
The question is an open one about the Govern- 
ment; but I think perhaps the Royal Agricul- 
tural Society, or the Highland Agricultural 
Society of Scotland, or any like society in Ire- 
land, might do it ; or it might be done by Govern- 
ment if you like ; but I should think it would be 
almost more likely to get done by the large 
agricultural societies giving a prize. 

1351. You think it would be very useful for 
the practical farmer to have this cultivation of 
different varieties of seed encouraged ? — I think 
so. 

Mr. Stewart. 

1352. How would you propose that the large 
societies should take the matter up. Would you 
give a prize for the best field of potatoes grown 
in different counties. Unless you had it distri- 
buted over a considerable area of climate and 
different qualities of land, would not the experi- 
ment be somewhat useless?— No, I do not think 
it would be. There is no doubt it would be 
attended with some considerable amount of 
trouble, and it would be very necessary that you 
should appoint proper judges. For instance, 
supposing you started a dozen people to grow 
them, and they all raised their own varieties, 
they might be exchanged from one place to 
another. Different growers in the various coun- 
ties of either England, Scotland, or Ireland, 
might exchange, and you would thus get all the 
varieties, together. Supposing, for instance, 
that I raised some nine or ten different sorts, and 
you did the same, and another gentleman did the 
same all over the place. In the following spring, 
about planting time, we might each exchange ; I 
might eend you some of mine, and you might 
send me some of yours, and then we should get 
them all grown together, and then it would be a 
test who was going to get the best ones. 

1353. It takes about five years for a potato to 
come to perfection, does it not? — I do not think 
it does. 

1354. How long would you give it ?— I should 



Mr. Stewart- -continued, 
think you would get it very well in four years, 
and I think you would get a very good knowl 
ledge of it in the third year. 

1355. For the first two or three years you 
would not anticipate a large result ?— N 0 cer- 
tainly not. 

1356. Still you think it ought to be attempted? 
— I think it ought to be done. 

Mr. Macdonald. 

1357. You said that you cultivated yourself 
from the plum or seed ; did I understand you 
correctly? — Yes. 

1358. What potato was that? — I got the seed 
from the Victoria. 

1359. The first year you would have small po- 
tatoes?— The first year I hud a small lot of po- 
tatoes about as big as peas or beans. The second 
year they came to a fair size, and then r.enrly all 
went bad except one sort. Now the third year 
I have got them in now growing. 

1360. Is it a hybrid potato, or is it a potato 
bearing the character of the Victoria still ? — J‘ 
is neither the one nor the other. 

1361. Thero is no distinctive character in it? 
—No. 

1362. Now you have been asked by the hon- 
ourable Member for Wigton respecting how you 
can best promote the growth of new seeds or 
new potatoes, and thereby give the country 
knowledge ; do you not think if there were a 
series of Government farms, say on pure moor 
land or a portion of moss land, with other land 
in Ireland, Scotland, and in England and Wales, 
where as you very properly said a number of 
experinced men might be placed whose whole 
time would be devoted to the production of seeds, 
such as you have referred to in your own ex- 
perience, that that would be much more likely to 
lead to a speedy knowledge of a good potato, or 
a potato that would be fortified to some degree 
against disease ? — Well, 1 think possibly it might. 
I am quite aware that potatoes grown in mossy 
land are less liable to disease. 

1363. That is your experience ? — Yes, my ex- 
perience as to bringing seed from a long distance 
away, is that it is a great advantage. It is a 
question of the sort of potato. My own opinion 
is that these Champion potatoes, being a very large 
coarse growing potato, ought to be grown in the 
south for a year or two ana then tried in the north 
again. 

1364. You think changing its position is what 
improves potatoes ? — Yes, 1 think it would im- 
prove the potato. 

1365. But would the matter be far better 
carried out by the Government experimental 
farmB in the way I have referred to, than by 
private enterprise ? — Well, possibly it might. I 
should think probably it would if the Govern- 
ment did that. 

1366. Is your land that you cultivate, open 
land or woodland ? — It is all open land. 

1367. Have you any experience of growing 
the Champion on wooded land ? — No, and nobody 
else would grow Champions on wooded land. I 
think that is a sort of awkward question to ask 
anybody to grow potatoes in a wood. I never saw 
it in my experience. 

1368. I mean land surrounded by timber, not 
under timber ? — Yes, surrouuded by timber. 

1369. Surrounded 
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Mr. Macdonald — continued. 

1369. Surrounded by plantations ? — I have seen 
them grown so. 

1370. Were they as healthy then? — It is not 
wood for any sort, no matter what sort of plant. 
Where there are a lot of trees and the ground is 
sheltered, and there is a great amount of moisture, 
there is almost sure to be a great deal more 
disease. 

1371. Have yon experienced that which the 
former witness stated he experienced, that after 
a thunder-storm the disease appeared? — Yes, it 
lias been attributed to that, and generally speak- 
ing we are very apt to get disease very fre- 
quently after a very heavy thunder-storm and 
rain and it turns out warm. 

1372. Accompanied by rain ? — Yes. 

1373. Have you seen the disease appear with- 
out moisture ? — Very seldom. 

1374. You are inclined to believe that it comes 
from the moisture ? — Yes, we never think about 
looking for any disease in dry weather. I re- 
collect when the disease first came very well. 
We had extremely warm weather with heavy 
thunder-storms, and it seemed to come. then, but 
the singular thing is that this disease came all 
over the world the same year. 

Mr. Arthur Moore. 

1375. You spoke about your Victorias and 
Regents being almost a failure lost year ; what 
did you do with the stalks of the rotten potatoes ? 
— When they get diseased they very soon go 
altogether. If they get very much diseased the 
stalks rot right away. 

1376. Still there is a sort of dry substance left 
even after that? — There might be this year; 
there was not last. 

1377. What do you do with the potatoes that 
are not fit for eating ? — Give them to bullocks 
and pigs. 

1378. Do you think it is very necessary that 
whatever remains of rotten potatoes or stalks on 
the land should be gathered up to prevent dis- 
ease? — No. 

1379. You have no particular view to give as 
to that ? — No ; I think it is all nonsense. I think 
it is a well-known fact that the diseased potato 
has just as much starch in it as a sound one, and 
it would be folly to bum that. My experience 
is, that diseased potatoes are a great deal better 
for cattle than sound ones are. I have fatted 
hundreds and hundreds of bullocks upon diseased 
potatoes and cake, and other tilings. They are 
the only root I have used, and if you were to say 
to me will you take sound potatoes or diseased 
ones, I should take the diseased ones, because 
there is nothing like so much water in the other. 

1380. Have you had any experience of the 
Magnun Bonum? — No, but I have seen it grown, 
and I have grown a few myself. 

1381. What do you think of it? — I think it 
is no use at all. 

Mr. Round. 

1382. Do you use farmyard manure with your 
potatoes ? — Yes. 

1383. How much an acre do you use? — It 
depends on the season, and how the land has 
been fanned before; varying perhaps from 12 up 
to 20 loads an acre. 

1384. Do you put on artificial manures be- 
sides? — Yes. 

0.123 — Sess. 2. 



Mr. Round — continued. 

1385. What artificial manures do you use ? — 

I use principally mineral super-phosphates, sul- 
phate of ammonia, and crude potash salts princi- 
pally. 1 

1386. You have been asked about wood-land : 
I suppose you would not put potatoes near wood 
land if you could help it?— No, certainly not ; 
you might as well plant them in a coal miue. 

Mr. Storer. 

1387. Have you had any experience of using 
lime by way of preserving the tubers after they 
have been got up, dusting them with lime to 
check the disease ? — No. 

1388. You have not known of that being done ? 
— I have heard it talked of; but all these things 
were tried many years ago, and they have never 
seemed to have any effect. In fact, I have 
watched the potato now ever since I was a boy, 
and I have been engaged in the cultivation of it 
for the last 40 yeai-s. It has been tried upon 
land that has never had any manure, and tried 
upon land that has been farmed as hig h as it 

E ossibly could be ; but my experience has always' 
een that the larger the crop we grow the better, 
simply because, although we should have a larger 
amount of disease, we should have a larger 
amount of goodness. 

1389. You think that experiments might be 
usefully instituted by Government? — I think so; 
by Government or by some of the agricultural 
societies. 

1390. And you think probably that if we had 
a minister of agriculture he might be usefully 
employed in superintending experiments of this 
kind, the same as is done in other countries ? — I 
think possibly he might. 

Sir Edmund Filmer. 

1391. You have been farming potatoes a good 
many years, have you not ? — Yes. 

1392. And you sny it was not until 1877 that 
you began to use these Champions ? — Yes. 

1393. Wlrnt sort did you plant before ? — I 
used to plant principally Regents. 

1394. And you were pretty successful with 
them ? — Yes. 

1395. In fact you have been altogether a very 
successful potato grower ? — Yes. 

1396. In your part there has been a good deal 
of woodland grubbed, has there not? — Yes. 

1397. Have you taken any of that land into 
your hands? — Yes. 

1398. Have you used that for growing po- 
tatoes at once? — Yes. 

1399. Have you found the disease come there? 
— I found they were more likely to get bad there ; 
on the fresh grubbed ground. 

1400. Your neighbours grow a good many 
potatoes ; there are a good many grown in that 
district 9 — Yes. 

1401. What varieties do your neighbours grow ? 
— Pretty much the same sorts. 

1402. Do they grow Champions? — They have 
not yet ; they still stick to the old soils. I tell 
you candidly my own opinion is that the Regents 
are totally done for. I consider it a folly and 
waste growing them, but people as a rule will 
stick to the old thing. 

1403. Last year you were successful with your 
Champions; how were your neighbours with their 
sorts? — They had them nearly all bad. There 
G 4 was 
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Sir Henry Filmer — continued, 
was a neighbour of mine who had a 50-acre field 
adjoining mine of Victorias, and I should think 
they were not worth 2 l. an acre. 

Sir Hervey Bruce. 

1404. Do you consider shelter bad for early 
potatoes ?— Yes, I think that shelter for potatoes 
is bad ; that is near trees, because we find when 
ever the disease first appears it always appears 
in the gardens, and in sheltered places. Fre- 
quently you will find the disease in the gardens, 
when we have never had anything in the fields 
at all. 

Sir Edmund Filmer. 

1405. Your country is a very open country? — 
Yes, mine is. 

Mr. Evans. 

1406. Have you made much use of foreign 
potato seed ?— No,' I have tried several different 
sorts ; in fact there is hardly any variety but 
what I have tried. The foreign sorts are of very 
little use, in fact I never got a good foreign 
potato yet. 



M r. Eurp. 

1407. Have you yourself in some years escaped 
the disease entirely? — Yes. 

1408. And some years you have had it nar 

tially ? — Yes. p ' 

1409. Have you noticed at all when it has been 
partial in its character, whether the sets which 
have been growing in the lower parts of the field 
have been attacked more than those in the higher 
places ? — Well, I could not say much about 
that. 

1410. You have not observed that ? — No ; mine 
is pretty even land. 

1411. Did you raise the plum or the pod your- 
self. from which you obtained the seed you ex- 
perimented with? — Yes. 

1412. It was grown on your own land?— 
Yes. 

1413. At what time did you take that pod, 
considering it ripe ? — I took it in the autumn, and 
laid it in some sand in a flower-pot, and let it 
stop there till the spring. 

1414. That was to dry it, and prepare it?— 
Yes. 



Mr. Samuel Coleman, called in ; and Examined. 



Mr. 

Coleman. 



Sir Hervey Bruce . 

1415. You are a grower of potatoes as well as 
a dealer in potatoes, in the county of London- 
derry, iu the north of Ireland? — Yes. 

1416. You do not experiment with seed? — 
No. 

1417. You grow potatoes in different localities ? 
— Yes. 

1418. Do you ever take fields spread over the 
country not in your own occupation entirely, for 
the planting of potatoes? — -No; I buy them 
growing. 

1419. Wlmt kind have you grown yourself? 
—I have grown Skerries, aud Rocks, and 
Champions ; in fact, a good many kinds. 

142U. Which kind do you consider yourself the 
best? — The best for the last four or five yours 
past is the Champion, from my experience. 

1421. Have you had much disease with the 
Champions ? — No, very little. 

1422. Dave you had much more disease with 
the other kinds that you have grown? — Yes, a 
great deal more, and not half of the quantity to 
the acre of produce. 

1423. Do you find that there is more or less 
disease in the potatoes which you cultivate your- 
self, and those which you buy from other people ? 
— I think there is less in the ones I grow my- 
self. 

1424. To what do you attribute that ? — I ex- 
change my seed very often ; I bring new seed. 

1425. What kind of manure do you generally 
use? — Generally farmyard manure bought in the 
town. 

1426. Do you consider the artificial manure 
good and useful for potatoes? — Well, it is, if you 
cannot procure farmyard manure; but I believe 
that farmyard manure is the best for any crop. 

1427. Do you think you can put too much 
farmyard manure on? — No, I think not; we can- 
not afFord to put on too much. 

1428. But do you consider that stimulating 
manures are bad for the potatoes? — Yes; we 
have more diseased potatoes when we manure 



Sir Hervey Bruce — continued, 
heavily, but we have a larger crop of good and 
bad. 

1429. Do you use lime? — Yes. 

1430. Do you use that when you are planting 
the potatoes? — No, I generally put it upon the 
grass land, that is two years before I plant the 
potatoes. 

1431. You do not use it the same year as you 
plant the potatoes? — Yes, I have done in some 
cases. 

1432. Do you export potatoes to a large ex- 
tent ? — Yes. 

1433. Do you ever import potatoes ?— Yes. 

1434. What is your experience as the imported 
potatoes, ns to the best kind for standing? — 
Champions, at the present time, is the best kind. 

1435. Have you found potatoes which looked 
healthy when you pitted them, become diseased 
in the pits? — Yes, I have seen them become 
diseased, but I believe they were touched before 
they went into the pits, though it was not 
visible. 

1436. As a rule, when does the disease first 
appeal-? — I think at the end of July, or the be- 
ginning of August, where I come from — the north 
of Ireland. 

1437. Do you tliinlc that the age of the potato 
or the time of year has much to do with the ap- 
pearance of the disease? — I think age has some- 
thing to do with it. 

1438. Which kind of potato resists disease best, 

that grown from large potatoes cut, or that from 
small ones whole ; have you tried that? Tes, 
some years ago ; but I believe those grown from 
the large potato, cut, are the best. 

1439. Which system do you consider best, the 

lazy bed or the drill, for very wet land?y-For 
very wet land the lazy bed, but for any loud 0 
dry land the drill is the beBt. ... 

1440. Have you ever seen what was describe 
by a former witness; lazy beds planted of suci 
a width, that when the first year’s crop was 
taken out they ploughed them up and 1 
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Sir Hervey Bruce — continued, 
them, and then grew potatoes the second year in 
what was shovelled over? — Yes, I have seen a 
small farmer do that, but it is not a usual 
thing. 

1441. Have you ever tried planting potatoes 
in the autumn ? — No. 

1442. What time of year do yon consider the 
best fer planting them? — About the end of 
March or beginning of April, if the weather is 
favourable. 

] 443. Where do you get your new seeds from ? 
— I have tried them from Scotland, England, 
France, and Germany. 

1444. Which of those four places do you con- 
sider you get the best seed from? — The best I 
have got for several years is the Champion. 

1445. I need scarcely ask you whether you 
consider land ought to be well drained for grow- 
ing potatoes ? — Yes, it is necessary that the land 
should be well drained, and dry land is the 
best. 

1446. Have you ever planted potatoes in what 
we know in the north of Ireland as uncut black 
bog ? — I never did myself. 

1447. Have you ever bought any potatoes 
grown in that ? — Yes, I have bought potatoes in 
what we call bog land, reclaimed from the bog. 

1448. I am not asking you about reclaimed 
land ; I mean pure black bog ? — No, I have never 
bought them. 

1449. But yon have bought them from the re- 
claimed bog laud? — Yes. 

1450. Is it your experience that a potato 
grower in that way, in almost virgin soil, is freer 
from disease than if grown in fields which have 
been cultivated for many years? — Yes, I have 
seen it rather clearer of the disease. 

1451. Have you ever imported potatoes as 
Cham pious and found that they were not Cham- 
pions when they arrived ? — No. 

1452. Have you ever seen any potatoes being 
sold as Champions which came from either Eng- 
land or Scotland, and which were not Cham- 
pions ? — I cannot say I have seen them myself, 
but I have heard of them. 

1453. Which do you think would be the best 
plan to secure better potatoes with freedom from 
disease ; you have heard the former witness asked 
as to prizes and that kind of thing; have you 
ever given attention to that part of the subject? 
— Yes, I have thought of it. 

1454. Which do you think would bo the best 
plan ? — I believe prizes would be an advantage, 
but they would not be an advantage to the north 
of Ireland, for in many cases the small farmer, or 
what you might call small farmers, could not all 
take advantage of it. One farmer might have a 
dry soil and the next farmer might have a heavy 
clay soil, and the man with the heavy clay soil 
could not grow as good a crop of potatoes as the 
man with the dry soil. For that reason he would 
not be able to take advantage of those prizes ; he 
would not think of it; he would not think of 
exhibiting Iris crop at any time. 

1455. That, only applies to the individual 
getting a prize ; but do not you think that dis- 
tributed over the country it would be good for 
the general use if people got prizes for cultivating 
the potato successfully? — No, I do not think it 
would be a general thing. I think every one 
would not take advantage of it ; but I do believe 
it would do good. 

0.123— Sess. 2. 



Sir Hervey Bruce — continued. 

1456. Have you seen nny of the crops which, 
I understand, in our part of the country have 
been injured by the frost this year? — Yes. 

1457. Do you look upon that as a permanent 
injury to them, or do you think they will re- 
cover ? — Some of them will recover, and some of 
them, 1 believe, will not. 

1458. Have you ever seen the crop in former 
years destroyed as it has been this year ?— Not 
in that season of the year. I have seen it earlier 
in the spring of the year. 

1459. Do you think that a field with trees near 
it is very bad for the growing of potatoes? — 
Generally when the disease sets in you will see 
it rather sooner than you will see it in an open 
field. 

1460. Do you think shelter of any effect in 
making the potatoes earlier than if they are in 
a more exposed situation? — No, I think not in 
fields. If you have shelter they will be a little 
earlier, but where they are sheltered with trees 
there will not be so good a crop. 

1461. Is it your experience that the early 
potatoes flower or not ? — I do not plant many 
early potatoes; I grow them all out in the 
farm. 

1462. .Have you ever tried any of the disin- 
fectants on the potatoes, which are advertised for 
stopping the disease ? — No. 

1463. Is it your experience that the Regents 
never have seed ? — I never saw them having 
seed. 

1464. Do you consider it necessary to burn, 
the haulm of the diseased potato ? — No, 1 think 
not. 

1465. Would you prefer diseased potatoes, for 
feeding, to sound ones ? — No, I should rather 
have the sound ones a3 the result of my experi- 
ence. 

Chairman. 



1466. What kind of potatoes did you grow 
before you got into Champions? — Skerry Blues, 
White, Brown, and Red Rocks. 

1467. Any Green Tops ? — No, I never grew 
any Green Tops. I have grown American Whites. 

1468. Have all those classes of potatoes got 
largely diseased in the last years ? — They have. 

1469. Have all the different varieties of Rocks? 
— The Rocks have ; the Skerry Blues have not as 
much disease, but they have grown no quantity 
to the acre this last few years. 

1470. And they are all very inferior to the 
Champion potatoes ? — They are; all the kinds I 
have planted. 

1471. How do the small farmers in London- 
derry get their seed ? — They generally keep the 
refuse of what they have for seed, for they either 
sell or use all the potatoes that are fit for use, 
and if any of them do keep any, it is the refuse 
of their crop, and that is planted year after year. 

1472. Do they ever grow their seed in bogs, 
and then grow them next year in the uplands? — 
Yes, they do. 

1473. Is that a good plan? — Well, we consider 
it is, a change of seed. 

1474. And that is the only change they give ? 
That is the only change the small farmers 
give ; they generally use their own seed potatoes; 
the refuse. 

1475. Are not the potatoes grown in the bogs 
in that way very small?— They are generally 
small. 

H 1476. They 
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Chairman — continued. 

1476. They are fit for food the next year ? — I 
do not think they are any better. 

1477. How can the small fanners he got to 
change their seed ? — The only way in which I 
think they could be got to change their seed 
would be to sell them good potatoes at the price 
they could buy these small refuse potatoes at. 

1478. But somebody would have to lose upon 
that ; you could not get good sound potatoes at 
the same price as the refuse ? — No. That is my 
experience. I have had the Champions now four 
years, and I know several of the farmers in the 
neighbourhood have not availed themselves of 
any of them yet, and they have seen them grown, 
and they know them to be a good potato. Some 
of them are not able to buy them. There are 
generally a good many small farmers with us, 
and a good many of them are well enough in- 
clined ; they are industrious. 

1479. But it is very hard to get them to 
spend money on the seed ? — In fact, they have not 
the money or the knowledge. They want both. 

1480. Do you know any way in which they 
could be got habitually to change eeed from year 
to year ? — The only way I know is, if they could 
get good seed potatoes, such as the Champions, at 
the price of the seed potatoes they generally 
plant. 

1481. There are generally seed merchants 
about; do the seed merchants sell potatoes for 
seed much in the country towns in Ireland ? — 
No, they do not. 

1482. They sell the other sorts of seeds, turnip 
seeds, and other classes of seeds? — Yes. 

1483. Those are to be got in any country town 
in Ireland? — Yes, all country towns in my 
district. 

1484. But in the small country towns are 
good seed potatoes to be got from the seed 
merchants as a rule?— No ; they generally keep 
some early potatoes. 

1485. Special potatoes ; but ordinary sorts of 
potatoes are not to be bought ? — No. 

1486. So that if a small farmer wanted to buy 
good sound seed potatoes, he would find some 
difficulty in buying them ? — No. 

1487. How would he get them ? — He would 
get them from a man who deals in potatoes. 

1488. Potatoes for seeds or for market? — A 
man who deals for the market ; buying, shipping, 
and selling for profit. 

1489. Does that man look to see if he has got 

f ood seed, like a seed merchant is supposed to 
o? — Yes; a respectable dealer will look par- 
. ticularly to see whether he has got good sound 
potatoes of the kind. 

1490. Are you talking of large town3 or of 
small towns? — Of small towns, such as Cole- 
raine. 

1491. And good seed is to be got there? — 
Yes, as good seed of this kind as any other place 
that I know. 

# 1492. Do you find the sound potatoes get more 
diseased when you store them up? — No. 

1493. If you put in your potatoes most of 
them sound with a few diseased ones, do the 
sound ones catch the disease in store? — I do not 
believe they do. 

1494. Do those put in diseased get worse in 
store? — They do. 

1495. How do you store your potatoes ge- 
nerally ? — In outhouses and pits for a length of 



Chairman — continued. 

time, and before they begin to grown we remove I 
them to a potato house. 

1496. Tell us exactly what you do about 

getting your potatoes together ; you have told us ' 
you have bought them growing ? — I grow a good 1 

many myself, from 25 to 30 acres on my own 
land from year to year. 1 then buy potatoes 
growing from tbe neighbouring farmers and raise \ 
them myself at my own expense and ship them. i 

1497. Wlmt do you do with them before you 
ship them; put them in pits or send them 
straight off ? — Sometimes I put them in pits, and 
at other times I bag them up and put them on 
vessels and send them away. 

1498. Do you generally jsend them out of the 
country ? — I ship them to England and Scotland. 

1499. Is there a large amount of Irish potatoes 
goes to England and Scotland? — A large amouut 
from our port. 

1500. Do you think the system of cultivation 
produces much difference in increasing or dimi- 
nishing the disease in potatoes? — Yes; I think 
good cultivation is a help to the prevention of 
the disease. 

1501. A considerable help? — I think it ie a 
little help. 

1502. Do you consider it is more a help than 
choice of seed ? — No ; I think the seed would be 
the most. 

1503. You think that is the really important 
point? — Yes, I do. 

1504. Can you give us any idea of any legisla- 
tion or any action on the part of the Government 
which would be useful in diminishing tbe disease? 

— Yes; I speak of the part of Ireland that I 
come from. I believe drainage of the wet land 
would be a help in that respect. A change of 
seed would be another great advantage, and I 
should say that that could be done in this way ; 
the seed brought into the country by the Govern- 
ment or purchased pure of its kind and offered 
to these small farmers at a low price, that is, the 
same price as they could buy their refuse seed 
they now plant year after year ; that would be 
a great improvement. 

1505. Is the Government to lose money on the 
seed potatoes? — If the Government wishes to 
improve the cultivation of the potato they will 
require to do something. 

1506. Is the Government to sell them at cost 

nee or below cost price ? — I think they should 

e sold below cost price. 

Mr. Stewart. 

1507. Did you ever try cutting away the 
haulms to stop the disease ? — I did when the 
disease came into the country. 

1508. Had that the effect of stopping the 
disease ? — I do not believe it had. 

1509. Did you continue it or discontinue it ? 

— I have not done it for a good many years. 

1510. You found it was no use doing so? — 
Yes. 

1511. Do you always make a habit of burning 
the haulms? — No, I never burn them. 

1512. You have never tried that? — I have 
never tried that. 

1513. Do you think it is chiefly a matter of 
the seasons whether you have much disease or 
the contrary ? — No, I do not think so ; I attribute 
it to a good many causes. The potato has been 
a good while in the country ; it has been badly 

cared 
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Mr. Stewart— continued. 

cared for, the very worst of the potatoes planted, 
and consequently the potato has degenerated 
year by year and got worn down in its constitu- 
tion. 

1514. How many years do you give a parti- 
cular variety of potato to be a prolific fruit 
bearer? — It depends a good deal on the variety, 

I believe ; some sorts will stand longer than 
others. 

1515. Do you think that the Champion is going 
to be a long-lived potato? — Not in my opinion. 

151 G. Then you corroborate the last witness in 
his opinion ; what is your reason why it will not 
last ? — I go by the potato itself, nnd by the expe- 
rience 1 have had in growing and using it, and I 
do not think it will he a long-standing potato. 

1517. You do not think it is a hardy potato? 
— I do not. 

1518. One thing which affects liability to dis- 
ease is the change of seed ? — Yes, I believe that 
is a great help. 

1519. What is the next reason you have ? — 
Good cultivation, good drainage, and several 
other things. 

1520. You have never tried smearing pota- 
toes with petroleum ? — No. 

1521. And you have never tried any disinfec- 
tants ? — I have tried lime as a disinfectant. 

1522. "What experience have you had with 
that? — Well, it has been more for manure. 

1523. I think you stated that you applied lime 
two years before the potato crop to the grass ? 
— I generally put in on two years before the 
potato crop. 

1524. What is the reason of that? — The rea- 
son I put it on two years before the potato crop 
is that I can put it on with less expense. 

1525. Do you consider that land is better 
manured by the cattle being better pastured ? — 
Yes, the laud is better worth the lime. 

1526. It is much more open ? — It is a great 
deal better in every way. 

1527. You think that is more preferable to 

E utting on the lime with the potatoes ? — I do not 
now that it is any more profitable, but you can 
put it on with less expense. 

Lord Moreton. 

1528. Have you noticed that the disease 
usually appears first in gardens? — Yes, generally 
you will sec it iu gardens before you see it in 
the open field. 

Mr. Macdonald. 

1529. Have you at any time made a study of 
the period of the attack of the disease on the 
potato? — Generally in the north of Ireland it is 
at the end of July or the beginning of August 
that the disease sets it. 

1530. Have you observed any proximate 
cause, such as thunder? — No. 

1531. May I ask you in what part of London- 
derry your farm is? — It is in the suburbs of 
Coleraine. 

1532. Then you do not agree with the theory 
that that thunder produces it? — Well, if it comes 
on raining about the time of thunder nnd light- 
ning, we generally see it immediately after. 

1533. It is not the thunder that produces it ? 
—No. 

1534. It is rather the moisture consequent 
upon the thunder?— I think when we have a 
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Mr. Macdonald — continued, 
great quantity of moisture, we see the disease 
sooner. 

1535. Do you grow Regent potatoes at all ? — 

I have grown them. 

1536. Have you grown potatoes known by the 
name of Dalmahoy ? — No. 

1537. You have not seen that potato? — Ido 
not remember seeing it. 

1538. Have you studied the habit or the cha- 
racter of the Regent potato at all ? — No, I have 
only the experience of growing it and shipping it. 

1539. Is it attacked more by disease now than 
it was 20 years ago? — No, I do not believe it is 
so much. 

1540. Do you think it retains its character for 
freedom from disease now as much as it did 10 
or 12 years ago ? — Yes, it is a great deal less 
subject to disease. In 1846 or 1847 they were 
nearly all gone with disease. 

1541. Have yon ever seen any seed of the 
Regent potato ? — I do not remember to have seen 
any. 

1542. Are you aware of the cause of that ? — I 
am not. 

1543. Are you aware that the Regent potato is 
a male potato? — Yes. 

1544. Consequently it never seeds? — No. 

1545. It never has any plum, or anything of 
that kind ?— No, I have never seen any. 

1546. Have you studied it to a sufficieut extent 
to say that consequent on its being a male potato 
its strength is thereby greater ? — No, I have not 
studied that. 

1547. Rut in all your experience you have 
never seen seed pods or plums upon the Regent 
potato ? — No, never to my knowledge. 

1548. Have you ever lieard of anyone who has 
seen them? — No. 

1549. Of course you do not know the Dalmahoy 
potato? — 1 have seen it. 

1550. Are you aware that it does not seed 
either? — No, I am not. I have never grown 
it. 

Mr. Arthvr Moore. 

1551. Have you seen anything of the Magnum 
Bonum ?— Yes. 

1552. What do you think of it?— I have only 
seen it ; I have never grown it. 

1 553. Have you. ever eaten it ? — No. 

1554. What do you say is the most important 
step you can take with a view of preventing the 
disease? — I think the most important step, and 
the very best, would be to grow a fresh variety of 
the potato, say from the wild potato, ns it origi- 
nally came ; then introduce it into the country, 
and bring it within the reach of all classes of 
farmers. 

1555. So that what you mean practically to 
say is this, thut change of seed is the one thing ? 
—Yes, it is the one thing. 

1556. It is the most important thing ? — I think 
it is one of the principal things; a change of seed; 
bringing a new kind of potato into the country 
and distributing it over the country. 

Mr. Colman. 

1557. Have you had any experience as to what 
is the best time for putting manure on to the land 
for potatoes ?— I believe the autumn is the best 
time. 

1558. Not the spring?— Not the spring. 

H 2 1559. Do 
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Mr. Macdonald. 

1559. Do not you think it would be much 
better if we had Government farms experiment- 
ing constantly for the purpose of bringing out new 
classes of potatoes?— -I think it would be of great 
advantage, but I think it would be a long time 
before they could be brought within the reach of 
Binall farmers in the north of Ireland. 

1560. Would it be longer than it is now ? — 
Yes, it would, because if the Government wished 
they could bring these Champion potatoes, for 
instance, into the hands of small fanners at the 
present time. 

1561. But I think you have expressed the 
opinion that the Champion is not a long liver V — 
That is only my opinion. 

1562. Would it not be desirable that there 
should bo Government farms or institutions of 
that description at which seed like the Champion 
might be grown, and other suitable seed ? — As 
far as I know it would do no harm, but it would 
be a long time, as I have already remarked, be- 
fore it would come within the reach of small 
farmers such as we have in the north of Ireland. 

Chairman. 

1563. With regard to getting seed to the small 
farmers, there would be no difficulty in making 
them take the seed ; if the seed was given them 
on credit by the poor-law union in the spring, 
and they were not to pay for it till September ? 
— A good many would take it on those terms. 

1564. There would be some difficulty in getting 
the money afterwards? — I think it would only 
male© them worse off instead of better ; for 
instance, when they had grown the potatoes, and 
they have come to maturity, they and their 
families would use them, and I do not see they 
would be in any better position in a year or two 
after than they would be at the time they got 
them. 

Sir Hervey Bruce. 

1565. You are aware that in our part of the 
world, one of the districts had seed potatoes issued 
to them by the board of guardians ? — Yes, I am 
aware of that. 

1566. Were you present at the buying of any 
of these potatoes that were issued? — I myself 
supplied 20 tons to the Antrim Union; I con- 
tracted for them and sold them. 

1567. Did you supply any to the Coleraine 
Union ? — No, none for seed. 

1568. Did you see any that were supplied for 
seed ? — I did not, but I know the man who sup- 
plied them. He got the seed from me a year or 
two before the Champion seed. 

1569. Of course I need not ask you whether 
the seeds that you supplied to the Antrim Union 
were a good quality of seeds ?— They were pure 
of their kind ; there was not one to my knowledge 
of any other kind supplied by me. 

1570. Do you desire any question to be asked 
of you upon this letter which you have handed 
me, signed by “ A Traveller”? — Yes. 

1571. Perhaps the simplest way would be for 
me to rend the letter which I see appeared in the 

Coleraine Constitution,” a local newspaper, on 
the 14th September 1878 : “Dear Sir,— Business 
having called me to Ireland for the past few 
months, and being much interested in agricultural 
business, caused me to notice the several crops in 
different districts in Ireland. In travelling 
through the County Dublin, I saw some potatoes 



Sir Hervey Bruce — continued, 
called Champions, the finest crop I ever witnessed 
or that could be grown in any part of the world’ 
I thought; I left that about three days ago, and at 
that time they were quite green and free from 
any blight or disease, ns if in the month of June. 
Having arrived in Coleraine I was expressing 
myself about the superior quality of the potato 
crop in the County Dublin, as I was expreesina 
the same view at all my stoppages. I was asked 
to view a field in the neighbourhood of Coleraine 
the property of a gentleman named Mr! 
Samuel Coleman, of the same kind, and I 
really certify that they surpass anythin^ I 
have yet seen anywhere. The field I ’saw 
I think contains lo acres, all of which are 
free from blight or disease, or the appearance of 
any, covering the surface with tops not less than 
three feet deep, hiding the appearance of drills or 
ridges. Farmers throughout England have been 
anxiously seeking for these Champions, and were 
these iu England they would sell for 70 /. per 
acre for seed purposes, as the English farmers 
regret they could not get a sufficient supply last 
season, as Scotch fanners have a larger supply 
than the English, and they complain they have 
not all their crop of the same sort. I am informed 
Mr. Coleman has another lot, besides the field I 
saw, making in all 20 acres, equally as good. I 
have not had the pleasure of seeing Mr. "Coleman 
hinse.lf, as his style of farming seems good, but I 
would venture, without few-, to challenge any 
man in Ireland to show 20 acres equal to these, 
same quantity and quality. I am certaiu if this 
sort of potatoes be planted in this and other 
countries ns the principal potato, the disease will 
soon not be seen. And sir, I am happy to find 
such a crop in tins country, and will on my re- 
turn to England be able to explain the growth of 
the Champion potato in Ireland, though I find 
that not all the farmers have them here more 
than with us in England ; and I think one and all 
should grow them, as I believe they will be the 
only standing potato for years to come.” Do 
you know the writer of that letter? — No. 

1572. His opinion is different to yours as to 
the nature of the Champion? — Yes. 

1573. But he thinks they will be a standing 
potato ?• — Yes. Of course it is only my opinion, 
and I may be wrong. 

1574. That shows, I think, that you have cul- 
tivated Champions successfully? — Yes. 

Mr. Arthur Moore. 

1575. What is the price usually given for seed 
potatoes, in your experience, in ordinary years ? 
— The average price is generally from 4 s. to 5 s. 
a hundred weight, that is eight stones. 

1576. That is 6 <1. a stone?— Yes, that is the 
middle-sized potato, but the smaller class sell 
for less. 

1577. What did the guardians charge this year 
to the poor for the potatoes that you sold to them ? 
— I know I got 10 /. a ton, delivered. 

1578. That is over 1 s. a stone? — Yes; it 
would be 144 d. 

Mr. Stewart. 

1579. I understood you to say you cultivated 
the potatoes, generally speaking, in ridges ?— No, 
I do not cultivate them in ridges ; I cultivate 
them all in drills. 

1580. Did you ever adopt this plan : after the 
potato is planted and drilled up, to smooth it 

down 
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Mr. Stewart — continued, 
down in order to let the hot sun get to the plant 
quicker than it otherwise would do, by lighten- 
ing the top burden of the earth over the potato ? 
—Yes, I ao not smooth it down, but I harrow it 
so that the sun and the air can get as near to the 
potato ns possible. 

1581. Y ou always do that ? — Yes, I always do 
that. 

Mr. Earp. 

1582. Do you cut the sets? — Yes. 

1583. Do you do that habitually? — Yes; I do 
that habitauliy, besides experimenting in planting 
whole potatoes. 

1584. Do you think that advantageous, irrespec- 



Mr. Earp — continued. 

tive of the increase it gives you?— No; I think 
the sets is just as good a way as anything I have 
tried, taking everything into consideration. 

Mr. Round. 

1585. You choose the biggest potatoes ? — No, 
I should choose a middle-sized potato, well 
shaped. 

1586. You would not choose the smaller ones? 
— No, I have done it, but never think it a good 
plan. 

1587. What do you do with your small ones ? 
— I feed cattle with them. 
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Mr. William Ingram, called in; and Examined. 



Mr. Earp. 

1588. You have charge of the whole of the 
gardening operations, and direct them, at Beau- 
voir Castle? — Yes. 

1589. You have had long and large experience 
in connection with gardening operations of all 
kinds? — Yes, all my life. 

1590. You have, I think, given special atten- 
tion to the growth of the potato ? — Yes, I have 
made many experiments in the cultivation of 
potatoes necessarily. 

1591 . W ere you led to make those experiments 
in consequence of the prevalence of disease from 
time to time, and from the desire to discover 
remedies ? — Yes, chiefly. 

1592. Perhaps you will describe to the Com- 
mittee the method you have adopted ; will you 
make a short statement of your experience? — I 
have a clay soil principally to deal with, we are 
on the lower lias limestone soil, and the upper 
surface is cultivated to about 18 inches, ov in 
some cases 2 feet. It has been very necessary 
that I should make the soil as light as possible, 
and so my principal manure has been burnt earth, 
or what we call burnt earth, that is charred 
vegetable matter, which I have used very largely. 
Instead of planting potatoes below the surface 6 
inches, as they generally do, I have found it 
better to place them on the surface, and to dust 
them with the charred refuse which I speak of. 
Then I earth them up with a particular kind of 
hoe which we use, and which is locally called the 
hassock hoe ; it is usually employed for cutting 
large pieces of grass ; and by placing the potato 
on the surface and throwing the soil over the 
potato it has the advantage of all the good soil, 
both below and on each side, drawn to it. In 
that way I have got very large crops of potatoes, 
and in eases of heavy rains, by the earthing up 
early like that the rain is thrown off and the 
potato always enjoys all the advantages that the 
soil can give. That has been a system I have 
been gradually led to adopt, and in that way I 
have certainly had immunity from disease, par- 
ticularly in early sorts. 

1593. You have experienced immunity ? — I 
have experienced immunity. For instance, I 
have grown a kind of nsh-lcaf kidney potato fox- 
many years, without suffering from disease. 

1594 . That is an early potato ? — That is a very 
early potato, and by carefully selecting the sorts 
which show in their constitution a power of 
resisting the disease, I have been able to secure 
very fair crops even in very bad seasons. 
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Mr. Earp — continued. 

1595. The ash-leaf kidney potato generally Mr. Ingram. 

comes to maturity early enough to escape those 

climatic conditions which are supposed to be so 

very unfavourable, does it not? — Yes, but still it 
is liable to disease. All potatoes at a certain 
period of growth just before maturity are liable 
to disease, even the ash-leaves. 

1596. Can you give us an account of your ex- 
perience with regard to later maturing potatoes? 

— Yes. I grow principally one called the Early 
Don to succeed. I also grow “ Myatt’s Prolific” 
and “ Mona’s Pride,” ana following that a Regent 
potato, or something of the character of the 
Regent, called the Early Don. That is only an 
early variety of the Regent, and following that 
I grow the Regent, it being a high-class potato, 
and it being an object with me to secure potatoes 
of the highest possible quality for the table. In 
that way I devote a good deal of cultural atten- 
tion to them, and I have selected year by year 
potatoes which have resisted the disease the bent. 

Y ou often find in a large square of potatoes cer- 
tain potatoes which seem to have the power of 
resisting disease, and these I take up, and in that 
way I secure a potato of a stronger constitu- 
tion. 

1597. Have you escaped the attacks of disease 
more than your neighbours during very bad dis- 
ease years ? — I believe 60. 

1598. You have never lost entirely the whole 
crop ? — No, certainly not. 

1599. But you have had disease? — Yes, I 
have had disease, because the situation I grow 
them in is rather unfavourable. It is in clay, as 
I have described. Of course I have not the 
same chance of success as those have who grow 
potatoes, for instance, on marlstone, ou the mid- 
dle lias. 

1600. The fact of your having to grow your 
crop in clay, has suggested to you the method 
jou have described of procuring more friable 
tilth and better drainage? — Yes. I also depend 
more upon fresli soil than I depend on manures. 

I am not fond of using manures for potatoes ; for 
instance, stable manures, cow manure, or pig 
manure, but I use manure containing potash, 
such as charcoal and burnt ashes, not coal ashes ; 
and also my system is always to bring up the 
bottom soil. Every year I bring up a certain 
quantity of soil from below, and that is exposed 
during the winter to the action of the atmosphere, 
and then it becomes a manure. 

h 3 1601. Then, 
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Mr. Earp— continued. 

1601. Then, in pursuing the growth of a 
potato, you attach considerable importance to 
choice of ground and choice of Beed, and to the 
storing of seed ? — And to the storing of seed. 

1602. With regard to choice of ground gene- 
rally, we may gather from what you have already 
said that you think that is very important? — 
That is most important. I should not choose 
strong ground to grow potatoes in, but I have uo 
choice, and therefore I have made the best of 
the circumstances 1 have about me. 

1603. Then with regard to choice of seed, do 
they attach great importance to that? — Yes, con- 
siderable importance. 

1604. What practice would you recommend in 
order to secure the best choice? — I give a 
preference I must confess to the seed I have 
saved myself by selection ; but occasionly I get 
change of seed from a distance. I find an ad- 
vantage in that. There is less liability to disease 
in potatoes grown in another district in soil. quite 
contrary to that which I have. W e have in our 
district a considerable area of light soil resting 
on the middle lias ; that is on ironstone ; and 
potatoes grown on that will make a very good 
change in clay. 

1605. Then you think it very important that 
there should be a continual renewal of the seed 
stock? — Yes, a systematic renewal. 

1606. Have you experienced in your own 
operations the exhaustion of certain sorts of 
potatoes ? — Yes, very particularly. 1 have known 
the Dalmahoy potato, which has been spoken of 
to-day, run out completely. I cannot grow that 
potato. I have grown it successfully for a few 
years, and then I suppose the circumstances 
about it were not favourable to its particular 
constitution, and it totally failed. Another called 
the “ Pink-eyed Regent,” a very good potato, I 
have grown good crops of some years, but that 
has ran out. I have also grown “Pattison’s 
Regent” (that seems to possess a stronger con- 
stitution) more successfully, and I have still a 
number of that kind. 

1607. Do you attach much importance to the 
storing of seed ? — Yes, great importance. 

1608. What method do you adopt? — The seed 
I collect is generally of middle size ; neither 
small nor large, hut perfectly matured. I expose 
them generally to green them rather than not, 
and then they are stored away thinly on the 
shelves in a house we have for the purpose; 
not piled together exactly; sometimes two or 
three one above the other, but not in clamps or 
in heaps. 

1609. You give special treatment to potatoes 
intended for seed ? — Y es. 

1610 . Does it occur to yon that any method 
might be encouraged by Government which 
would tend to promote the object of this inquiry ? 
— It occurs to me very forcibly that seed-potato 
farms would be most advisable under Government 
superintendence. 

1611. By “farms,*’ what should you lead the 
Committee to suppose you meant ? — According 
to the demand of a district, but I should think 
something like a farm of 10 acres, and the culti- 
vation of all the varieties of potatoes likely to be 
of use should be an object ; the distribution of 
good seed should be an object, and the raising 
of better varieties of potatoes, a thing that can 
hardly be done by private growers, because you 
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Mr. Earp — continued. 

must grow a great many seedling potatoes be- 
fore you would get anything that would pay you. 
Many people have attempted it ; I myself have 
tried, but have not been successful. You may 
by some happy chance get a good variety, but 
you must grow a great variety before you get 
one that will compensate you for the trouble. 
Therefore, that is an affair more for Govern- 
ment. 

1612. Do you think it probable that the 
success which might attend such a plan would 
cause such inquiry for tlio produce that such 
farms might possibly, under the direction of 
the Government, even be made self-support- 
ing ? — Yes, I see no reason. A reasonable price 
only need be charged, and then I think the 
reputation of these farms would be soon esta- 
blished, and there would be an anxiety to obtain 
seed and people would resort to them. I think 
that in the case of Ireland, and in many of our 
country districts where they grow potatoes, and 
where the potato is a root of very great import- 
ance, good seed is of so much importance that it 
is quite worth while that some attention should 
be given to it by Government. A remark was 
made to roe by a labourer the other day to this 
effect : “ My potatoes are coming up very well ; 
all those I clamped and which I saved myself 
are coming up irregularly, hut those you gave 
me are all as even and as strong ns possible.” 
That is simply a practical fact. You find that 
when potatoes are put together iu heaps they 
grow one in the other, and the best eyes always 
start first ; then they get broken off, and you get 
the weak eyes put iu. So that if you have a 
perfect seed your chance is almost double of 
getting a good healthy plant. I regard the get- 
ting of a perfectly healthy potato ns a matter of 
very great importance. 

1613. Has it ever occurred that when you 
have assisted a very small grower in the same 
Avay, he has been able to point to a greater im- 
munity from disease in the case of those potatoes 
which you have given him? — Yes, I have re- 
peatedly had .that the case. They are adopting 
my system in the small gardens, and I have had 
repeated instances of the importance of it ; that 
is the system of planting in the surface, and 
earthing up and dressing with burnt earth. 

1614. So that your own experience has been 
confirmed by others ; that where this care has 
been exercised with regard to the growing and 
selection of seeds and storing, there has been 
greater freedom from disease ? — Yes, unques- 
tionably. 

Chairman. 

1615. Do you have much to do with early 
potatoes ? — Yes. 

1616. Do you think it would be possible to in- 
troduce the growth of early varieties to a larger 
extent amongst labourers and amongst cottagers ? 
— Yes, I think it most desirable where a market 
exists, because early potatoes are largely at pre- 
sent introduced from abroad, and if our markets 
could be supplied with home-grown potatoes, it 
would keep the money at home which we now 
Eend abroad. All along the warm parts of Eng- 
land and Ireland, certainly, more early potatoes 
might be grown with advantage than are grown 
at present. 

1617. Do you think it would be possible to 

grow 
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Chairman — continued. 

grow early potatoes largely, so that the crop 
min-ht come in before the disease showed itself? 

Yes, that is very much my experience, and 

particularly where a demand exists for them, and 
they are taken up promptly. 

1618. That there is no disease? — Yes. 

1619. Either before they are taken up, or 
after they are taken up? — No. 

1620. Till what date might potatoes come in 
to be ready for lifting before disease sets in ? — 
In July ; that depends on the district so much, 
because you can dig them in some parts of Eng- 
land in June, and in our midland district gene- 
rally we dig them about the first week in J uly. 

1621. Have you ever heard of potatoes grown 
in Jersey ? — Yes, I have been to Jersey. 

1622. Is it true that they have very little 
potato disease over ip Jersey? — No; the pota- 
toes are grown in a soil composed very much of 
decomposed granite, and it is something singular 
the vitality which is given to all things, both corn 
and potatoes and all kinds of plants, through the 
use of that particular kind of soil. I have adopted 
it generally in gardening now. I grow a great 
variety of plants, amongst others many Alpine 
plants, and I obtain from the Mount Sorrel 
granite quarries large quantities of the fine dust 
which is accumulated there in breaking up the 
stone, and I use that as one of my favourite 
manures for a large number of things, and I 
attribute great importance to that particular 
manure. 

1623. That is decomposed felspar ?— Yes, de- 
composed felspar. 

1624. In Jersey are they very successful in 
growing potatoes? — Yes, and they export large 
quantities ; the crop is not very large. 

1625. Is there particular immunity from disease 
in Jersey? — By taking them up early I believe 
there is immunity for the very early kinds. 

1626. You do not notice any wonderful differ- 
ence ? — No. 

Mr. Evans. 

1627. Is your subsoil magnesian limestone or 
carboniferous limestone ? — It is neither ; it is 
lower lias ; there is simply about 900 feet of lower 
lias below us. 

1628. You have mentioned that your own soil 
is clay ? — It is a lias clay. 

1 629. Is it well drained and dry ? — It is 
drained, 

1630. I understand you to say you would not 
consider it naturally good potato land; you 
merely use it because you have got no other ? — 
No, I merely use it because I have got no other. 
A clay district suffers very much from cold, and 
the subsoil influences climate ; all our district is 
affected by a large area of clay. 

1631. Of course it would not compare in any 
way whatever with the Boil in Jersey ? — No. 

Mr. Stewart. 

1632. Your plan of storing would hardly be 
applicable to a large farm, would it? — Eor seed 
storing it would pay anyone to have proper sheds 
for storing, which he might use for other pur- 
poses during the year. 

1633. You do not think that the increased ex- 
pense would deter landlords or tenants from 
putting up those storing sheds ? — It might do so, 
certainly, but I still think it would pay. 
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1634. You have a very strong opinion on that 
point? — I have a very strong opinion upon that 
point. 

1635. The great difficulty, I take it, with re- 

§ ard to growing quantities of earlier potatoes is 
le climate, the frost? — Yes. 

1636. There is no remedy for preserving the 
crop against a late frost in spring, is there ? — 
No. In Lancashire they take great trouble in 
covering them up, but I do not know anything 
except that. I have not suffered from frost this 
year. Although I have potatoes planted early, 
and some ready now to dig, they have not been 
affected by the frost. 

1637. As a rule the early potatoes do not 
become so affected by disease as the later ones ? 
— As a rule they do not. 

1638. With regard to the point of Govern- 
ment assistance being given to growers in order 
to produce new varieties, and stronger seed, and 
a better constitution in the seed, do you think 
that that could be equally or perhaps better car- 
ried out through the agency of the large agricul- 
tural societies in the three countries ? — I Hardly 
think so, because there are no proper officers at 
present in connection with those societies. So- 
cieties are generally managed by a secretary, and 
the secretaires seldom possess that amount of 
information that in would be necessary to 
possess. 

1639. You are aware that experiments in 
agriculture are being carried out now at Woburn 
by the Duke of Bedford ? — Yes. 

1640. Those are under the superintendence of 
the Royal Agricultural Society, or really under 
the superintendence of Dr. Voelcker? — Yes, that 
is one exception. 

1641. Could not that equally be done in the 
case of potatoes in different parts of England ? — 
Take Lincolnshire for example. There is a Lin- 
colnshire Agricultural Society. I am not aware 
of any officers connected with that society com- 

J ietent to take the management of a potato 
arm. 

1642. The experiment would not be very 
costly provided it was done here and there in 
5 or 10 acre plots ? — No. 

1643. A certain compensation would have to 
be given to the occupiers of the land? — Yes. 

1644. But it would not be' beyond the range 
of any of these public societies if they were to 
undertake it? — No. There is a society which 
exists at Grantham, and a very great deal of 
good has been done by the distribution amongst 
the cottagers and others of seeds and fruit trees, 
and, in fact, anything that is required in the dis- 
trict. While 1 belonged to that society I ven- 
tured to suggest it, and it is now being earned 
out with very great success. 

1645. Are you aware of any similar plan in 
practice in France under the French Govern- 
ment? — No, 1 have not so intimate an ac- 
quaintance with France of the present day. I 
spent some time in France in 1847. I have not 
had much experience since in France. 

1646. Are you aware that the Government 
there have given great encouragement to local 
agricultural societies in carrying out different 
arrangements? — Yes; I am aware of one good 
arrangement by the Horticultural Society of 
Paris. When they hear of any successful re- 
H 4 suits 
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a June suits of cultivation they appoint committees to 
1880. go out and examine into the success or non-suc- 
cess of the thing that has been effected. 

1647. Looking to the prejudice that it might 
be inferred would arise against the Government 
undertaking anything ox that character in this 
country, would you oe disposed to say that it 
would be better to trust to the present agricul- 
tural societies to carry on these proposed ex- 
periments, or to insist on the Government under- 
taking it ? — I am disposed to think that it would 
be better that the Government should under- 
take it. 

Mr. Macdonald. 

1648. Can you tell us where the chief quan- 
tities of the early potatoes come from at the 
present time to England ?— I know many come 
from Belgium, but I do not know the particular 
districts, and J ersey ; and Cornwall grows a 
considerable quantity. 

1649. Are you aware that a great quantity 
comes from Holland as well? — Yes ; from Hol- 
land. 

1650. "Would it not be highly desirable, in 
' connection with what you have stated, that you 

would prefer Government farms. I think that 
is clearly your view ; that they should turn their 
attention to seeing the land from which our early 
potatoes come, and to learn if we have not also 
land in various parts of England and the adja- 
cent islands that is in a like manner fitted for 
the production of potatoes as early, and thereby 
as you very properly remarked keep the money 
within our own country? — Yes; I think it 
would be an admirable thing to discover those 
spots. I think there are suitable spots in 
England, which have not been availed of, all 
round our coasts. I think it is a matter of very 
considerable importance to ascertain that, and 
that would he within the functions possibly of 
the officials. Supposing you have four different 
points in Ireland, for instance. The official 
might be employed to ascertain the most 
available spots. 

1651. Even from a cursory knowledge you 
are of opinion that there are points on the coast 
at the present moment that could be made 
available for the production of earlier potatoes 
than what we generally had in England ? — That 
is quite my opinion. 

1652. And, therefore, it would be a very de- 
sirable matter to obtain information of that kind? 
— Yes. 

1653. Do I understood you to say that you 
have tried the Dalmahoy potato ?-- Yes. 

1 654. Did that potato fail you ? — It quite failed 
in the course of a few years. 

1655. In your soil ? — In my soil. 

1656. You have told us the character of your 
soil ; do you think the same result would follow 
in any kind of soil ? — Ko ; every variety of po- 
tato and every plant has a particular soil and 
climate, which are favourable to its growth ; that 
is very evident to all gardeners. 

1657. And to its health as well? — Yes, and to 
its health as well ; if you find out a proper spot, 
it is much the same as with men, they enjoy 
better health in one particular altitude than 
another. 

1658. Then, following that, it would be equally 
desirable that we should arrive at some know- 
ledge as to the localities where the plant would 



Mr. Macdonald — continued. 

be most likely to he mo3t easily cultivated ? 

Yes; it would be veryr desirable indeed to ascer- 
tain the districts which particular varieties of 
potatoes affect most ; that is an inquiry that has 
not been pursued very far ; but it is one that 
would heln us very much indeed in growing po- 
tatoes, and in recommending potatoes for growth 

1659. You think that is a branch of knowledge 

that would be desirable to be cultivated ? It 13 

very desirable. 

1660. We should then discover, by such an 
investigation, the exact spot where the Champions, 
the Dalmahoys, the Magnum Bonums (which 
were rather rudely spoken of this morning), would 
be certain to succeed ? — Yes. 

Mr. Arthur Moore. 

1661. Wlmt meaus can you take in order to 
bring a given potato, which is not one of the 
table potatoes, as I may call them, for early use, 
to produce a crop at an earlier period than its 
usual time ? — A potato will follow its habit; you 
cannot alter the habit of a potato. 

1662. I think one of the witnesses said some- 
thing about placing the seed potatoes in a warmish 
room; would that have an effect? — It would make 
them grow ; the}’ would sprout earlier. 

1663. That would not bring in the crop any 
earlier ? — No ; you cannot make a late potato au 
eavly one. 

1664. Do you think it important in years when 
disease appears where the crop has arrived at 
maturity, that subject to the different works that 
are going on in the harvest, the potatoes should 
be dug as soon as possible?— Yes, it is quite ad- 
visable ; when you are satisfied that the haulm 
will give no further help to the potato then 
you may get it up. 

1665. Then you think it is prejudicial to leave 
it any longer in the ground than is necessary in 
vears when disease is present ? — It. is certainly 
but of little advantage to leave it in, and there 
is possible risk. 

1666. Possibly, you being a botanist, could 
tell me where the wild potato is found ? — The 
potato is found in Peru, in South America; my 
father was Her Majesty’s gardener for many 
years at Frogmore, and at that time I was with 
him, and amongst other experiments he had some 
of the wild potato over from Peru which had 
never been exposed to cultivation. I do not re- 
member the exact district, but it came to us, and 
we carefully cultivated it, and it was if anything 
more liable to disease than our own cultivated 
potatoes, so we were particularly disappointed in 
that. 

Mr. Round. 

1667. Have you land any experience of foreign 
seed? — Yes ; I have grown seed from Belgium, 
but not with very great success; potatoes are 
grown there in very light, sandy soil, and grown 
in our soil they soon degenerate, and are rather 
more liable to disease than our own soil. 

1668. There is no seed known, I suppose, as 

f ood as our seed ? — Travellers have told me, and 
om my own experience it is so, that a well- 
grown English potato is the best potato in the 
world. 1 have tried all the American potatoes, 
but I have given them all up. . 

1669. How often do you grow potatoes ontiie 
same soil ? — I am obliged to grow them e\ery 
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three or four years, but then I do not think it is 
the same soil because my system of cultivation 
changes the soil, by bringing up the lower soil, 
so that in effect I could grow potatoes on the 
game ground, year by year. 

1670. Have you grown the Magnum Bonum ? 

I have not any experience of growing the 

Magnum Bonum, it is a coarse potato. 

1671. Have you noticed disease after thunder 
storms? — Yes. I find it is almost always de- 
veloped in heat and moisture, and that quickens 
the growth of vegetation generally, and especially 
affects all furgoid growth. 

1672. JL)o you think electricity without rain 
affects it? — Certainly not electricity without 
rain. You get no electricity without a humid 
state of the atmosphere. 

Mr. Co/man. 

1673. What year was it you tried these potatoes 
from Peru? — In 1847. 

1674. At that time the disease was very viru- 
lent ? — Very virulent indeed. 

' 1675. You have not tried them since then? — 
No, we were so discouraged, and they were bad 
potatoes as well. 

1676. I do not know that 1 quite understood 
the remark you made early in your evidence as 
to the manure you used. You said you used 
burnt earth and charred refuse? — Well, I burn 
about 100 loads a year, using all the garden re* 
fuse and wood, or anything that will chav. Every- 
thing is slowly burnt, not burnt red as tho 
fanners often do, but simply charred, so as to 
make into charcoal a good deal of the vegetable 



Sir Heroey Bruce — continued. 

1685. Would not there be somewhat of a dif- 
ficulty in that ; because unless you had very 
large farms you would have to grow the potatoes 
very frequently on the same ground? — Yes, a 
rotation of crops would be necessary of course. 
In giving 10 acres I do not presume that 10 acres 
of potatoes would be grown every year, but it 
would be divided inio three parts perhaps, and 
other crops grown. 

1686. How would it answer do you think, 
supposing Government officers, in different dis- 
tricts of the country, were allowed to take a 
field here and there to experiment upon. Do 
not you think that that could be done as eco- 
nomically, and quite as effectually, as taking a 
Government farm? — I think not so systema- 
tically. It would require a great number of 
Government officers then, and you would hardly 
find persons with sufficient experience or with 
scientific acumen to superintend large areas 
widely distributed. 

1687. Do not you think one experienced 
officer could, in that mode, go over a considerable 
district of country ? — Well, that is just possible, 
but then still you would have to employ local 
people to manage the land. 

1 688. You think that the season lias more to do 
with the disease than the growth of the potato 
crop? — Yes, the season has. 

1689. You think the disease only occurs within 
a small space of the year, and that if you can 
have your potatoes matured before that time of 
year comes you are safe ? — Yes, that is my ex- 
perience. 

Mr. Slorer. 
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1677. Is there any particular kind of earth 
you use ? — No, it is the surface soil which gets 
mixed up with it j sods if we can get them, and 
any surface soil. 

1678. It really is a kind of charcoal? — It 
pleases me the most, mixed separately, burnt 
earth and charcoal. It is the best possible dis- 
infectant, and there is nothing equal to it 

1679. I have had a similar remark made by a 
correspondent in Lincolnshire that he finds 
nothing so good as charcoal, but the difficulty is 
getting a sufficient supply of it? — In the neigh- 
bourhood of woods there would be no difficulty 
if farmers would save all their hedge clippings; 
peat, especially where it is properly burnt, forms 
a capital ash. 

1680. That would take the place of charcoal ? 
— Yes. 

Sir Jlervey Bruce. 

1681. I think you said you disliked farmyard 
manure for the growth of potatoes? — Yes; on 
strong land I do not employ it. 

1682. Do you find that you can grow as 
abundaut a crop without it as with it? — Yes, as 
abundant a crop of good potatoes. The effect of 
strong manure is certainly to increase quantity 
at the expense of quality. By giving a potato 
a manure that suits it exactly, which is potash, I 
get as good a crop of really serviceable potatoes 
as if I grew large quantity. 

1683. Do you think there would be the same 
result in a year were there was not much disease? 
Yes, more results still. A favourable year would 
assist me very much indeed. 

1684. You recommend farms scattered over 
the country for growing seed ? — Yes. 

0.123— Ses3. 2. 



1690. You have given some very vnlu able facts 
with regard to the early cultivation of the potato. 
Have you ever made any experiments with 
regard to Boot ?■ — Yes, as a stimulant, and being 
a carbon it is one of the more powerful manures 
for potatoes. In fact it is difficult to obtain it in 
sufficient quantities to apply it, hut being a pure 
carbon it is a manure that I recommend in a 
concentrated form. 

1691. And you npprove of it ? — Yes, I quite 
approve of it. There is another view which may 
be taken of the value of those manures, that is, 
that they are all antagonistic to fungus, and any- 
thing: that is strongly antagonistic to the develop- 
ment of fungus, and acts as a manure as well, is 
of double value. 

1692. I suppose you sometimes pit potatoes, 
do not you ? — Well, we do, on the farm, but we 
seldom do in our gardens. 

1693. Have you ever tried any mode of pre- 
vention of the disease spreading in pits ? — I have 
dusted them with my favourite compound, burnt 
earth ; that I habitually do. 

1694. Have you found that act at all as a dis- 
infectant ? — Y es, I have stopped the appearance 
of the vine mildew in the same way, by dusting 
the houses. I use it in all sorts of ways, and for 
all sorts of purposes. 

1695. Have you ever tided any slight dusting 
of quick lime ? — I have used that. 

1696. Have you found that have the same 
effect? — Yes, that is very valuable, and that is 
also antagonistic to fungus. 

Mr. Barclay. 

1697. You say you have experimented with 
soot; at what time, and under what circuin- 

I stances. 
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Ur. Barclay — continued, 
stances, have you applied the soot? — At the time 
the potatoes were set, principally; I sow my 
potatoes on the surface, and they were dusted. 

1698. Did you ever try to apply soot to the 
haulms of the potatoes after they were well 
grown ? — No. I have tried a mixture very much 
resembling soot. I have tried dust obtained by 
burning large quantities of wood, aud I have 
dusted the potato haulm when the disease first 
appeared, and I have imagined that it checked it 
slightly ; but the disease is so penetrating and so 
quick in its action, that it is almost impossible to 
reach it by any external application. 

699. By wood ashes not in the state of char- 
coal, but fully consumed, and only the mineral 
residue left? — Yes. 

1700. That mineral residue consists chiefly of 
potash ? — Consists chiefly of potash. 

1701. Do you think that pure carbon is of 
much service as a manure for plants ? — Pure 
carbon is valuable. It has no particular mammal 
value. It has, cn mixing it with soil, a certain 
mechanical influence, and it reacts, in a way 
which I can hardly explain, favourably on 
growth. 

1702. Does not soot contain an appreciable 
quantity of ammonia? — Soot unquestionably 
contains a certain amount of ammonia, and iu 
so finely a comminuted form that plants may 
assimilate it. 

1703. Is that, beneficial effect of the soot, in 
your opinion, due to the carbon, or the ammonia 
contained in it? — The ammonia gives the direct 
stimulus to the plant unquestionably. 

1704. Have you ever tried ammonia in any 
other form to the potato plant? — No, only in the 
case of guano. I have stimulated occasionally 
with guano ; but I am not fond of applying those 
very powerful manures. 

1705. Do you prefer to grow the potato with- 
out farmyard manures ? — Much. 

1706. If you have not already done so, be 
good enough to tell us the extraneous manures 
you employ to raise the potato, or the manure 
you think most advisable for growing the potato? 
— The manure I employ generally is, as I have 
already described, the charred matters ; vegetable 
refuse burnt with a certain admixture of soil, 
forming altogether a most valuable dressing for 
potatoes. 

1707. Am I to understand you do not care 
whether you introduce potash or phosphate, but 
that you depend principally on carbonaceous 
matter? — There is potash and carbon mixed 
together iu the burnt earth we employ. 

1708. That is in the wood ashes you endeavour- 
to get? — Yes; one can hardly say what all these 
contain. In fact, there is a certain quantity of 
lime. Our soil is rich in lime ; and when that is 
burnt, that becomes fit for the food of plants, so 
that I have lime in that mixture, and potash and 
carbon. I may say that is the manure most 
favourable to the growth of potatoes. 

1709. Then you would also have a small quan- 
tity of phosphates amongst that ? — Yes. 

1710. Do you think it decidedly preferable to 
use those manures in the form you are fond of, 
wood ashes, to the form iu whicn -you buy them 
in the market; for instance, as phosphate of lime, 
bone ash, and muriate, and sulphate of potash, 
and so forth ? — Those manures are so concentrated 
that they are generally mixed, as you are aware. 



Mr. Barclay— continued. 

I dare say, with soil or with coal ash, or with 
other things, aud my favourite manure requires no 
admixture. I get the same result perhaps. 

1711. That is to say, iu older to carry out the 
same policy as anybody who had carbonaceous 
matter, would the wood ashes iu such a form as 
peat ashes or peat charcoal, properly epeakino- 
answer the same purpose as mixing this peat 
charcoal with a certain quantity of potash lime 
and phosphate of lime ? — Yes. 

17 12. Can you give us any idea what quantity 
you apply per acre ? — I can hardly do that ; it 
is applied to so many different quarters at a time; 
it is dusted thickly over the rows where the po- 
tatoes are placed. 

1713. About half-a-tou per acre? — Possibly. 

1714. What do you consider to be the cftect 

of strong stimulating manure on the potatoes? 

Undue development of the plant, andtlio tuber, 
and its liability afterwards to disease. 

1715. In the first place undue development 
of the haulm ? — Yes. 

1710. Does this undue development of file 
haulm, in your opinion, make the plant more 
subject to disease, or more easily destroyed by 
disease? — More easily destroyed; the tissue is 
attenuated, and it is much more likely to be 
affected by disease. 

1717. Tlien, according to your experience, a 
fast growth or large development of haulm is 
more subject to disease than the hardier, though 
not luxurious, haulm of potatoes not stimulated 
to the same extent? — That is my experience. 

1718. You endeavour to avoid raising potatoes 
upon the same soil as much as possiblo ? — Yes ; 
it is advisable to change the seed aud the soil ; I 
bring up the lower depth of soil, and that gives 
a change of soil. 

1719. What is the character of that soil on 
your farm ? — The sub-soil is a very strong clay, 
the soil above being about two feet deep. 

1720. And vegetable mould above? — No: no- 
vegetable mould, except on the surface; the sub- 
soil is strong clay. 

1721. What is the depth of the surface soil ? — 
The surface soil is about two feet. 

1722. What does it consist of? — It consists 
really of modified clay, if I may describe it in 
that way ; clay which has been many years under 
cultivation. 

. 1723. Clay modified by the roots of plants? — 
Yes, and acted on by atmospheric influences and 
by management. 

1724. Do you stir it as deep as two feet?— 
Yes. 

1725. The same reason applies, I suppose, in 
your opinion, to other crops as well as potatoes, 
that it is not desirable to grow them more fre- 
quently than can be avoided on the same ground? 
— No, it does not generally apply to plants, be- 
cause there are very many plants that you must 
have constantly on the same ground, and they 
resent any change. With regard to strawberry 
plants, or any plants like the strawberry plants, 
with runners, which want to go on a different 
soil, you must take the hint and change the soil 
constantly. 

1726. What, in your opinion, is the effect of 
growing the potato frequently on the same soil? 
— Deterioration in quality and liability to dis- 
ease. 

1727. You have been speaking of experi- 

mental 
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mental stations; what would be the object, or 
what would you aim at, in having these experi- 
mental stations. Would you have any specific 
question in your mind to ask by these experi- 
ments, or would you make experiments of a 
eneral character in order to see what ought to 
0 brought out by them? — It first occurred 
to me to propose the farms, remembering that 
the seed potatoes saved by cottagers, gene- 
rally, are so badly managed and so badly se- 
lected, that increased liability to disease results. 

I think if you provide such people, who cannot 
help themselves very well, or who have not the 
knowledge, or the means, nt a moderate cost, 
with sound seed, it would be conferring a na- 
tional advantage on a class of men who want 
help. 

1728. One object of these experimental farms, 
which you seem to desiderate, would be to pro- 
vide a poor class of people with sound seeds ? — 
Yes, that is one of the principal objects. 

1729. Have you any idea of discovering any- 
thing about the potatoes by these experimental 
farms? — Yes. 

1730. In what direction ? — The directors of 
such establishments should be directed to con- 
stantly remark the growth of potatoes, and to 
select those which show an immunity from disease, 
or show greater vigour of constitution ; just as in 
the case of the survival of the fittest, and just as 
in nature you find certain plants survive in the 
struggle, so with regard to potatoes ; all practical 
cultivators know that occasionally you find a 
potato that escapes disease, and wherever situated 
the directors would select potatoes showing such a 
vigour of constitution as would probably secure 
beneficial results, as is done with regard to many 
other things. For instance, our florists get all 
their i arieties by looking out for a chance spray, 
a promising seedling, or a chance flower with 
additional petals, and in that way many of the 
great results in floriculture have been secured; 
as it has been with floriculture, so it is quite time 
wc turned our attention to so important a matter 
and applied the same skilful attention to the 
growing of potatoes. 

1731. You are supposing that this intelligent 
director would have a very considerable amount 
of scientific and practical knowledge of cultiva- 
tion generally? — Yes, he would be instructed to 
employ his powers of observation. In fact it 
would be equally desirable that individual exer- 
cise of discrimination and intelligence should be 
recommended amongst all grow ers of potatoes on 
purpose to select such things. The fortunate 
man who raised the Champion cultivated a potato 
he saw was likely to be valuable, but we have 
done comparatively little in originating good 
varieties of potatoes considering the immense 
importance of the crop. 

1732. Have not the seedsmen been doing a 
great deal in that way ? — No ; there are excep- 
tions, but I believe they generally depend upon 
gardeners. I do not think seedsmen do much 
of that sort of thing. 

1733. Have you any suggestion to give the^ 
Committee as to how the State is going to find* 
these scientific and practical directors to put over 
these establishments ? — No, I have not thought of 
it sufficiently ; it is an idea that only occurred to 
me this morning. I merely give it you for what 
it is worth. 

0.123— Sess. 2. 



Mr. Barclay — continued. 

1734. You do not suggest there is anything 
to be learnt by special experiments with regard 
to finding out a disease-proof potato, or a potato 
little subject to disease?— l r cs, I think that is 
just the question. It is a very important matter 
that our eyes should be weil opened, and inuuiries 
constantly made, and examination made of* pota- 
toes. The worst of it is that everything is left 
to individual exertion. People either do not 
know or do not care, and so they go on, and 
therefore I think it is very important to have a 
few establishments where the potato is cultivated 
scientifically and carefully. 

1735. Arc not there a great many experiments 
going on privately all over the country in the 
growing of seeds, and not of the sets ? — 1 am not 
aware of any. 

1736. The Committee have had communica- 
tions from a great many people who tell us they 
are growing seeds all over the country ? — It is 
possible. There was a grower, named Pattison, 
at Dundee, who has made a number of experi- 
ments and raised some new sorts of potatoes, but 
I am not aware of anybody else who was so suc- 
cessful, or who embarked in the experimental 
culture of seedlings so extensively. 

Chairman. 

1737. Have yon any opinion as to how- the 
disease is carried over from the autumn to the 
following spring? — Mr. Worthington Smith, a 
gentleman who has devoted a great deal of atten- 
tion to cryptogammic botany, has discovered 
the resting spore, which remain in the ground 
during the winter ; therefore it is always desir- 
able to destroy the haulm ; and people who 
choose to be careful, destroy every portion of a 
potato that may carry on the disease. 

1738. Do you believe in the resting spores? — 
I do believe in the resting spores. 

1739. Do you believe that the disease is carried 
on by anything that clings to the root itself 
during the winter; the mycelium ?— The opera- 
tion of the fungi is so very difficult to follow. 
The spores are so infinitesimally minute, and we 
know comparatively little of the distribution and 
the action of these things. 

1740. Have you any opinion as to whether the 
disease is prorogated by the atmosphere or not? 
— In favourable conditions of the atmosphere, 
with moisture, and heat, and a certain amount of 
electricity, all fungi are more active, and there- 
fore, if the circumstances that, are most favour- 
able occur, then the disease i9 most active. The 
thing is produced actively, and the spores float 
*hbout rapidly in the air. 

1741. That is the point I want to arrive at, 
because the scientific evidence we have had 
already clashed on that particular point. Do 
the spores travel any distance do you think with 
the wind? — I think so. That is my opinion. 
They travel rapidly in every direction. There 
are certain centres where the fungus has estab- 
lished itself during the winter, and it appears to 
me that it spreads from that centre to different 
parts. 

1742. Do you think the spores would go three 
or four miles with the wind ? — I have found, on 
examining the atmosphere with the aid of gauge- 
nets, ana various things, spores of fungi and 
moss filling the atmosphere. 

1743. You think it could go a considerable dis- 

X 2 tance 
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Chairman — continued. 

tance? — Almost auy distance. A strong head 
wind would take it any distance. 

Mr. Barclay. 

1744. Have you any experience of destroying 
fungi on any plant by any application? — Yes, a 
good deal ; we are always fighting fungi. 

1745. How do you attack the fungi on apple 
trees, for instance? — Well, sulphur is the most 
powerful remedy, or the fumes of sulphur, the 
direct application of sulphur to auy fungus that 
appears. 

1746. Have you ever tried that, applied to the 
lower surface of the leaves of the potato plant? — 

I must say I have uot ; the potato is such a large 
affair to go over. 

1747. Only by way of experiment, I mean ? — 
No, I have not done so. There is one curious 
circumstance I may remark; I do not know 
whether I may anticipate some beneficial result 
from it ; but last year the season was very un- 
favourable to the growth of potatoes, and was 
towards the close of the season of growth also 
very unfavourable to the further development 
of lungi, and in our distinct we had such cold 
wet weather that the potato fungus absolutely 
disappeared. Whether it has entirely disap- 
peared, in consequence of the cold summer and 
the severe winter, and whether we are to escape 
in a measure its effects, I do not know, but it is 
very certain that after a certain period the potato 
haulm revived a little, and our crop was much 
better than might have been expected, and began 
to grow towards the end of the season. 

Mr. Caiman. 

1748. Brcm what you have said, in answer to 
the Chairman, you are very strongly in favour of 
changing the soil, and not growing the potatoes 
on the same soil year after year ? — Yes; wherever 
I had the opportunity of changing the soil I 
should do so. 

1749. Wherever the disease is in the soil it 
would be very important? — Yes, because the 
resting spores are in the soil, and if you go away 
to fresh soil it is some little time before the dis- 
ease finds them. 

1750. There is more chance of preserving them 
than in the old soil? — Yes. 

Mr. Burp. 

1751. You do not think there would be any 
practical difficulty in the establishment of these 
small potato farms ? — No. 

1752. I think we understood you, in the earlier 

art of yonr evidence, to suggest that they should 

e placed under the care of directors, who need' 

not necessarily be themselves very scientific, but 
who would be in communication with some head 
authority, who would give a scientific direction? 
— Yes. 

1753. But that they should be more especially 
persons to conduct observations ?— Yes. 

1754. And you would recommend that on 
these farms the object should be the sowing or 
raising of seed from the plum or pod? — Yes. 

1755. And the selection of sets year after 
year ? — Yes. 

1756. And the supplying of sound seed to the 
neighbourhood round or to whomsoever might 
require it ? — Yes ; those should be their prin- 
cipal objects. 

1757. Are you still of opinion that they might, 



Mr. Earp — continued, 
to a great extent, be made self-supportm* 
fur as I have considered the matter, I think sn 
because there would be a great desire to obtain 
sets of acknowledged purity, and in a degree free 
from disease. 

1758. Then you would recommend that the 
Government should simply take, ns tenants small 
plots of land in certain suitable localities, and 
that these establishments should be formed?— 
Yes. 

1759. Aud you would recommend that that 
should he done at once, would you not ? — Yes, 

1760. You think it highly important ?— Yes. 

1761. You think there would be much more 
chance of the object which the Committee have 
in view being accomplished in that way than in 
any other? — Yes. 

1762. I take it that, in fact, the general 
grower of the potato is so intent on commercial 
objects or raising seed for his own consumption, 
that he does not concern himself in your expe- 
rience with this all-important matter? — No, be 
does not. There may be a few scientific men who 
devote themselves to investigations of the kind. 

1763. And you have had large experience 
both amongst amateurs aud other persons whose 
practice is in this direction ? — Yes. 

Mr. Barclay. 

1764. If there is a considerable demand for 
the improved seed, do not you think there is 
enterprise enough among the gardeners aud such 
like people to provide for the demand l— Yes, it 
would follow. That sort of thing would pay, 
and private enterprise does a great deal in 
England. 

1765. You do not think that the market 
gardeners, for instance, have found out that it 
would pay ns yet? — I do not know that they 
have made the experiment. 

1766. And seedsmen have not found out that 
it would pay as yet ? — I think they have found 
out that pretty well. 

1767. Are they supplying these selected pota- 
toes? — Well, I cannot venture to answer that 
question. I do not think that any of them are 
supplying such seed as I should like to see grown 
on experimental farms. Very often when you 
buy seed from a seedsman, owing to the inju- 
dicious way in which it has been stored, it is of 
very little value the first year. The potatoes 
have been crushed together and knocked about, 
and the eyes broken off, and you have very little 
result, and until you have grown them a second 
year you cannot get much result from those 
potatoes. 

1768. Then you hold the opinion that seeds- 
men do not understand their business ?— They 
understand buying and selling very well indeed, 
but it is another affair whether the seeds grow 
and do well. 

1769. I thought it was the principal part of a 
seedsman’s business to grow good seed ? — It is 
unquestionably. 

Mr. Macdonald. 

1770. They are more concerned with the 
profit ? — They are more concerned with the 
profit. 

1771. Have you ever tried sulphur with a view 

of curing the disease of the potato ? — No, not 
directly, because it is not a thing one would care 
to introduce into the ground. __ 

1/72. Have 
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1772. Have you ever heard of it being tried? 
— No. 



1773. With regard to the farms which you have 
spoken so very Btrongly about; do we know now 
all we can know about this enemy to the potato, 
the fungi, that exists ? — The life history of the 
peronospora has been investigated by experts, and 
I do not know that anything further could be 
discovered. We know of its existence, we know 
of its action, and we know under what circum- 
stances it has developed most rapidly ; we know 
of its great disposition for certain plants ; but we 
are not beyond securing plants able to resist it in 
constitution ; that is the only practical point I 
can dwell upon. That I think is the great point, 
and that is a gardener’s affair altogether ; to dis- 
cover, ns in the case of the Champions, a variety 
of potato capable of resisting disease. 

1774. Would not such establishments be use- 
full also in making further discoveries, if possi- 
ble, regarding the habits of the fungi, and thereby 
tend to retard its effect upon the potato? — Yes, 
such studies would naturally belong to the sub- 
ject. It follows that they ought to be thoroughly 
investigated in such places. 

1775. There are several points of importance; 
there is the location of the potato ; the develop- 
ment of seed ; and the development of the plant 
and of its enemy, and all that ? — Yes. 

1776. Do you think that under any circum- 
stances the market gardeners or the seedsmen are 
likely even to deal with the points that you have 
spoken to? — Not very likely. 



Mr. Macdonald — continued. 

1777. Is there any profit in it; can you see 
profit in following out the experiments which 
you have adverted to? — It would not be so 
evident to such men as to induce them to do so. 

1778. Is there anything to attract men in the 
way of profit? — I do not think so. 

1779. Therefore it is that you have arrived at 
the conclusion that is is a matter for the Govern- 
ment to experiment upon, and to put us in 
possession of the results ? — Yes, that is quite my 
opinion. 

Mr. Arthur Moore. 

1780. I suppose those experiments with the 
wild potato were not of a very permanent 
character? — No, but they were grown under 
very favourable circumstances. The soil in the 
Royal Gardens was very favourable and good 
pure soil, and we treated them with all possible 
care. 

1781. You have no notion, I suppose, from 
reading or otherwise, whether the disease had 

S re-existed in the potato in Peru, or whether it 
eveloped itself in this country ? — No, I do not 
think it pre-existed. We had not heard of any 
disease. 

1782. Then your idea would be that it at once 
developed itself? — Yes. The great change that 
took place in the potato, bringing it from a dry 
warm country to a damp moist one, would render 
the plant, not being acclimatised, more liable to 
disease. 
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Chairman. 



Chairman — continued. 



Professor 1783. You are the Superintendent of the Agri- 
T. Baldwin, cultural Department of the National Board ? — 
— — Yes, I hold that office. 

2 880"° 1784. Is the National Board exclusively con- 

1 ' nected with education? — Exclusively connected 

with education. 

1785. Then, have you no connection with the 
Local Government Board ? — None whatever. 

1786. I believe your office requires you to 
travel a good deal throughout Ireland? — It re- 
quires me to travel once a year in almost all parts 
of Ireland. 

1787. Then you have had an extensive range 
of agricultural observation? — I have had an 
opportunity of acquiring extensive information. 

1788. I suppose 1 might say your life has been 
devoted a good deal to the study of agriculture ? 
— Almost exclusively. 

1789. You have, I presume, given a good deal 

of attention to the potato crop? — Yes. The 

matter has been brought before me in a variety 
of ways. 

1790. The loss last year was very heavy? — 
It was enormous last year. 

1791. Could you give the Committee an esti- 
mate of the loss last year? — I may mention to 
the Committee that the Registrar General of Ire- 
land, in a special report, has estimated the loss 
at very close upon six millions. That is Dr. 
Grimshaw, the present Registrar General. He 
has gone yery carefully into the question in con- 
nection with the state of distress, and with my 
knowledge I am quite satisfied he has under- 
stated the case by at least a couple of millions. 

1792. Do you think the statistics upon which 
the Registrar General bases his calculations are 
accurately given by the cultivators?— I think they 
are substantially accurate. If one man gives too 
much another man gives too little. The Regis- 
trar General not only gets the total acreage, 
which is a check upon the agricultural statistics 
of the country, but he also gets the acreable yield, 
and I think it fairly represents the return. 

1793. You have had ample opportunity of 
checking these returns from year to year, and you 
think these statistical returns for Ireland are sub- 
stantially correct ? — I do, and I think his esti- 



mate is under the mark, and I stated my estimate 
of the amount in a little tract which has been 
published by the Local Government Board. 

1794. What would you say the exceptional 
loss of last year was owing to; first of all was it 
an exceptional loss? — Certainly, it was excep- 
tional : it was due to the exceptional character 
of the year. First of all the temperature. The 
temperature during the principal growing season, 
which is June, July, and August, was fully, ac- 
cording to returns which have been carefully 
made out, three per cent, under the average of 
the preceding .10 years. Then with regard to 
the rainfall, it is very curious that the average 
rainfall of the whole year was, practically, the 
same as in the preceding years, but at the very 
time the potato disease is likely to be propagated 
most the rainfall was 100 per cent, over the 
average of the preceding 10 years. Then the 
third feature in the climatic condition of the year 
was the cloudiness of the sky which interfered 
with the action of the sun fight on the crop. 
That was very remarkable indeed in its cha- 
racter, and largely in excess of the preceding 10 
years. 

1795. Is it quite out of the control of men of 
science to contend against the weather in con- 
nection with the crops on a farm ? — It is cer- 
tainly very much out of his power. It is quite 
out of his power to control tnem altogether, but 
it is not out of his power to lessen the effects of 
a bad year. What I call good farming always 
lessens the effects of a bad year. 

Mr. Macdonald. 

1796. Good farming lessens the effects of the 
seasons ? — It doeB. 

Chairman. 

1797. You farm a good deal at Glasnevin 
yourself, do not you ? — Yes. 

1798. Could you give the Committee an idea 
of the amount of tillage that you farm there?-— 
There are 180 acres of land altogether and the 
bulk of it is in tillage. There are three farms ; 
a little spade labour farm, what we call a one- 
horse, or a 25 acre farm, as an example for the 
great bulk of tenant farmers, and our large farm 

of 
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Chairman — continued. 

of about 150 acres, which we work on what may 
be called high farming principles, and where we 
adopt all modern appliances. 

1799. How much tillage had you altogether 
last year ? — About two-thirds of the entire area. 

1800. How many acres ? — About 100 under 
rotation of crops. 

1801. How many acres of potatoes had you ? — 
Twelve. 

1802. Were most of your potato crops good at 
Glasnevin ? — The average I take it was on the 
whole between four and five times the average of 
the country. Our average was a little over six 
tons last year to the statute acre. 

1803. What was the description of your seed 
on the potato farm?— The mam crop was Rocks, 
but then we grew 53 distinct varieties altogether 
in the experimental ground. We have three 
acres devoted exclusively to experiments. 

1804. Could you give the Committee any idea 
of the per-ccntages of loss in the different crops 
you had. I do not mean the 53 varieties, but 
what was the per-centage in each class of potato? 
— The White Rock was very largely diseased last 
year to the extent, in the fields which were highly 
manured, of 30 or 40 per cent. It varied a 
good deal with the fields, for reasons I shall 
presently state to you. 

1805. You had other crops, Champions, for 
example ? — W e had. 

1806. What was the per-centage of loss in 
those ? — The per-centago of the Champions on 
one part of the farm was not really much above 
10 per cent., but it was very small indeed com- 
pared with the old varieties. 

1807. A wet year favours the potato disease, 
does it not ? — It does. 

1808. Do you agree with the scientific 
witnesses we have had examined here as to the 
immediate cause of the potato disease ; that it is 
a fungus? — I do fully agree in that view of the 
case. 

1809. Do you think there is no scientific 
doubt as to what is the potato disease ? — None 
whatever. 

1810. It is a fungus, as has been described to 
us by Mr. Carruthera and Mr. Dyer? — Yes; it 
is a fungus that can be seen under the micro- 
scope as plainly as the potato can be seed with 
the naked eye. 

1811. Amongst scientific men there is no 
practical difference of opinion as to the nature of 
the plant or as to its general form? — I have not 
a doubt that there is not a single man of science, 
whose opinion is worth attention, who does not 
take the same view. 

1812. Do you think that the fungus plant 
is indigenous or foreign ? — I think it is foreign. 

1813. You think it came over in 1845? — -I do 
not offer that opinion dogmatically to the Com- 
mittee, and I should like the Committee to 
understand what my own position is before I go 
any further. I do not want to encroach on the 
domain of pure chemistry, which belongs to Di\ 
Voelcker, or upon the domain of botany. My 
own position in relation to the matter would be 
more like that of an engineer trying to utilise all 
sorts of knowledge without professing to be a 
master of all. 

1814. But still your opinion is important ; our 
scientific witnesses, Mr. Dyer and Mr. Carru- 
thers, have differed on that point, though they 
differ on very few points. What is your opinion ; 
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Chairman — continued. 

is it an imported disease ? — I believe, decidedly, 
it is imported. 

1815. And was imported about 1845 ? — I think 
it will bn found that it came from Peru in guano. 
1 do not state that dogmatically. I have been 
for the last 10 years tryiug to get evidence on 
that point ; the evidence is not conclusive, and 
therefore I do not state it dogmatically, but I 
incline to that opinion. 

1816. That it came direct from Peru ? — That 
it came direct from Pern. 

1817. And not through Belgium, as is popu- 
larly supposed ? — I think not; but I repeat I do 
not speak dogmatically on that point. 

1818. Do you believe it is possible to extirpate 
or stamp out the disease altogether? — I do be- 
lieve it is quite possible. 

1819. Practically possible? — I should like to 
be very guarded in wnat I say upon that. I be- 
lieve it jg quite possible to do it. 

1820. What are the particular means by which 
it could be stamped out ?— ' Well, I should say 
very much the same way that foot-and-mouth 
disease has been stamped out You must kill it 
out when you have it, in some way or other; and 
then if it be a foreign disease you must stop the 
importation of it if you want to get rid of it. 
You must kill it out first and keep it out after- 
wards. 

1821. How would you kill it out? — The possi- 
ble way of killing it out is this : I do not take 
upon myself to recommend it to the Committee, 
but I take it upon myself to throw out for the 
consideration of this Committee whether some- 
thing may not be done for the purpose of stamping 
it out in the future. The way of stamping it 
out is this : in one year to enact that no potato 
raised shall be planted the following year. I am 
merely submitting my opinion, and I do so with 
some diffidence as to the possibility of doing it. 
If the potatoes raised, say last year, had been all 
consumed and none planted ; if no potato were 
to be sown in ground which had been cropped 
with potatoes the year before, or to make certain, 
say for two years before, and if you imported all 
fresh seed, I think you would effectually kill it 
out. 

1822. Where would it be possible to import 
seed from where there was no potato disease. Is 
there any district where there is no potato 
disease ? — I wish again to say that I do not take 
upon myself to recommend it. It is now some 
years since I got myself into hot water. I believe 
in this very room where I propounded the means 
of stamping out foot-and-mouth disease and 
pleuro-pneumonia, and all the boards of guardians 
in Ireland for the following three months were 
abusing m e. What I advance now, as I said before, 

I say with diffidence. I merely throw it out for 
the consideration of the Committee to weigh it, 
and see if there is any importance to be attached 
to it ; but I think the British Colonies are so ex- 
tensive, that if the British G overnmeut or the 
British nation decided on doing it, there is no 
insuperable obstacle in doing it There certainly 
’is no scientific difficulty in doing it. 

1823. On that point we have had evidefice from 
Mr. Carruthera, who, I think, was of a very 
strong opinion that if there was one single 
potato plant in the country diseased, that would 
eventually infect all the others. Could you ever 
so completely stamp out the disease as not to 
leave a few potato plants in the country ? — That 
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Ch rirman — continued. 

was precisely the objection made by many per- 
sons to my view originally, with regard to stamp- 
ing out foot-and-mouth disease. The same objec- 
tion was raised then that you put now with regard to 
stamping out tho potato disease, that if you left a 
single beast in the country affected with foot-and- 
mouth disease then the disease would spread as it 
originally spread. Therefore, I adopt Mr. Car- 
ruthers’ view on that point, but I would not 
leave a single potato in the country any more 
than I proposed not to leave a single cow in the 
country affected with foot-and-mouth disease, 
and there is not, I believe, a single cow now in 
Ireland affected with foot-and-mouth disease. 
If you import a fresh animal with the disease 
then it spreads again. 

Mi 1 . Store r. 

1824. And allow it to travel? — Yes, and allow 
it to travel. 

Chairman. 

1825. Do you believe than you can compare 
the spread of the potato disease with the spread 
of foot-and-mouth disease, or do you consider 
that the potato disease is very much more infec- 
tious than foot-and-mouth disease ? — Not at all 
as infectious. Personally, I think it is much 
less infectious, according to my experience 
of it. 

1826. However, to stamp out the disease you 
consider the great point would be not to save any 
seed produced in that country in the next year ? 
— That would bo one of the ways. 

1827. And you would have to go as far as the 
colonies to get fresh seed? — I would, and I 
Bhould select those colonies which corresponded 
as much as possible to Ireland in climate, so that 
they might be suitable nurseries for the introduc- 
tion of the plant ; and I may state to the Com- 
mittee that, in my opinion, it would have been 
the greatest possible blessing to Ireland this very 
year if every potato raised in Ireland last year 
had been consumed. 

1828. Then you think that the whole of the 
seed in Ireland was so bad, or the greater part 
of it, that if would have been a great blessing if 
it had been got rid of ?— I believe it would have 
been worth some millions to Ireland if that had 
been done ; the seed was so bad. I have seen in 
every county in Ireland the most miserable seed 
that you could imagine. 

1829. Do you think any experiment could be 
made in any way in Ireland, or on an island, or 
in Scotland, in stamping out the disease in tho 
way you suggest as a test ?— I do. Even if I do 
not carry the Committee with me, I should like 
to say this. You have anticipated a suggestion 
I was going to offer that the principle could be 
easily tried ou an island ; for instance, an island 
that might be in the hands of one proprietor who 
might be willing to allow the experiment to be 
made. I have no doubt many of the large pro- 
prietors would give up a small island sufficiently 
remote from the coast to carry out the experi- 
ment. 

1830. The island of Arran, or the islands in 
Galway Bay; would they suit you?— Yes, cer- 
tainly. 

1831. I suppose a good deal of the difficulty of 
stamping out the disease depends on what is the 
ri-ue theory of how the disease is carried; whether 
it is carried by the wind, or not?— That is pre- 
cisely ; a great deal depends on that. 



Chairman — continued. 



1832. Do you believe it is carried to any extent 

by the wind?— I do not, nor iu the air to anv 
extent. ■> 

1833. Have you read a good account of the ex- 

amination of Mr. Carruthers and Mr. Dycr?-I 
Well, I think I have read sufficient. Mr. Dyer’s 
views I Lave known for some years, for iic lived 
in Ireland, and I have had personal communica- 
tion with him. Mr. Carruthers’ view, I think 
I have gathered from the papers, and it would be 
something like this, that he believes it is propo. 
gated maiuly through the air. 1 1 

1834. You are quite right ; Mr. Carruthers’ 
idea was, not only that it went through the at- 
mosphere, but. that it went immense distances 
almost inconceivable distances, and with incon- 
ceivable rapidity ; while Mr. Dyer, though he 
allowed that the disease spread a good deaf, dis- 
tinctly said that it did not go by the wind ; which 
view do you agree with?— I agree with Mr. 
Dyer’s view entirely. 

1835. But if Mr. Camithera’ view is correct, 
would you say it is impossible to stamp out the 
disease by the means you suggest? — It would 
increase the difficulty enormously, if not render 
it impossible, supposing he was perfectly right in 
his view. 

1836. Then it would be a matter of the very 
highest importance for the country to be quite 
certain as to how the disease is propagated? — 
Most decidedly ; and now that the Government 
endows research, I do not sec any way in which 
a part of the money Spent by the Treasury in the 
endowment of research could be better applied 
than in clearing up that particular point, and in 
testing the soundness of the view 1 am now sub- 
mitting to the Committee. 

1837. Do you draw any inferences from what 
has happened with regard to the law relating to 
infectious diseases iu cattle which would bear 
out your view? — Men, who held as high a rank 
in science as Mr. Carruthers with regard to 
animal physiology, stated with regard to foot- 
and-mouth disease, and contagious animals dis- 
eases generally, that they were propagated in 
the air. Before tho Committee, when I firstgave 
evidence, I staled my belief, which was furnished 
on actual experiment and observation, that that 
view was unsound. I believe now Mr. Carru- 
tliers is mistaken in the view he takes of the way 
the disease is propagated. 

1838. Would you allow that the disease would 
spread a small distance, such as 10 or 20 yards 
through the air? — 1 do not think it is spread in 
that way at all. I do not see any reason why 
occasionally it should not be ; but not in the 
way that Mr. Carruthers thinks. Ido not see 
any reason why physically it may not bo so. 

1839. Would you believe it could go five 
yards iu the air? — I think if it gets in the air at 
all it may go a greater distance. I think it 
may be lifted by physical force, but I do not 
think it is carried in the air in the way that 
Mr. Carruthers indicates to you, and if you will 
allow me I will tell you the reason, if I am not 
anticipating in any way. In order to test that 
point, I have three times grown imported potatoes 
near my study, taking every precaution that there 
should be no germ of disease in tho soil in which 
I grew them. While on the farm round about 
me, and in one case within about 50 yards of my 
study, a field of potatoes was hardly diseased, 

not 
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not a speck of disease appeared in any of the 
potatoes that I grew ia my room in pots. 

1840. Do you know Mr. George Murray at 
all ns a scientist. I mean by reputation ?— I 
know who he is. 

1841. I have a paper here which was sent me 
by Mr. Carruthers yesterday, containing the 
result of a very important experiment which I 
should like you to look at after your examina- 
tion. He seems to have proved by direct experi- 
ment that the germs went five yards from a 
potato field in very large quantities on several 
successive days. Do you think that would be 
due to the wind? — I do, if at all. 

1842. If it is true ? — That is if it is true. 

1843. You will read the paper? — I shall do so 
with great pleasure, because as far ns the practica- 
bility of stamping out goes, a good deal turns 
upon that point. 

1844. Could you give us any particular method 
by which the Government could effect this 
object, that is to say, can you give us a working 
scheme for testing this point, and also the pos- 
sibility of stamping out the disease? — With 
regard to testing the point raised now as to the 
mode in which the disease is propogated, my own 
idea is that the most practical mode of procedure 
would be to offer a large reward, 5,000/. or 
10,000 /., to any man who would prove beyond 
all doubt whether Mr. Carruthers is right, or 
whether Mr. Dyer is right. 1 think the interest 
at stake is so enormous an interest, because in 
Ireland alone last year the loss was certainly at 
least 8,000,000 /. sterling, therefore, I think, 
being so big a thing to Ireland, leaving out 
England and Scotland altogether, that any 
reasonable sum of money bestowed upon it would 
be well spent in encouraging a man to elucidate 
such a point. That is one way of dealing with 
that question. Then the mode of dealing with 
the larger question would be this, to appoint, say, 
a commission of competent men, well known and 
well tried men, representing different sides of the 
question, and to place a small island, it need not 
he a large one, at their disposal. Then let them 
live on it sufficiently long to investigate the 
whole thing thoroughly, and let them test, as 
they can easily test, whether the disease can 
he stamped out ou that island, and concur- 
rently with the testing as to the possibility of 
stamping out the disease, the commissiou should 
be so constituted as to elucidate the other point 
ns to the mode in which the disease is propa- 
gated. 

1845. How far should that island be from the 
nearest potato land, or from the next island?' — 
According to my view not very far, not more 
than a quarter of a mile, or not even so far as 
that. 

1846. And if it was found that the disease 
steadily recurred in that island, you would say 
the wind probably conveyed it? — I should be 
compelled, if the men were properly selected, to 
alter my own views. .Therefore, before dog- 
matising on the subject, 1 should really like, in 
the interests of truth, to see the experiment tried 
on the island. 

1847. What sort of committee would decide, 
if a large reward were offered, as to whether the 
theory of the wind was correct, or the other 
theory ; could you name any class of men ; 
would an agricultural society be sufficient? — I 
do not think so at all. You should have a coin- 

0.123— Sess. 2. 
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mitteo consisting of Sir 'William Hooker, for T. Bald win. 
example, Sir Robert Kane, who took part in 2 , j une 

the investigation into the potato disease which ,8(j 0 . 
took place after the great famine, and a very 
eminent scientific man, and then a distinguished 
chemist, say Dr. Voelcker, the leading agricul- 
tural chemist in England, who is now in the 
room. There ought to be, I think, at least, two 
of the most eminent British botanists, and say 
one of the most eminent chemists. 

1848. Then, as I understand your views of the 
state of science with regard to the potato disease, 
they amount to this, that you believe we 
thoroughly know what is the potato disease, and 
that it is a particular fungus ? — Yes. 

1849. But at the present moment there is a 
great uncertainty as to how the disease is pro- 
pagated ? — I have none whatever. 

1850. You have acknowledged that very emi- 
nent men take an opposite view ? — So they did 
with regard to the foot-and-mouth disease. 

1851. You have no doubt that there is a con- 
flict of opinion amongst scientific men ns to how 
the potato disease is spread ; is that the state of 
science ? — Mr. Carruthers has expressed his 
views long ago, I think. I knew them before 
he expressed them here at all. 

1852. Although Mr. Worthington Smith is in 
the room, and we shall have his opinion on this 
important point, still I should like to have your 
opinion about the resting spores ? — Well, as I 
have said before, I should really like the Com- 
mittee to know what rav own position is. I do 
not want to step in where distinguished men 
differ in pure science. I have striven to utilise 
the working of all. I will state candidly, that I 
believe all men of science are not recognising Mr. 
Worthington Smith’s investigations ; but I am 
bound to say they impress my mind favourably, 
and that he has carried me with him as far as he 
has gone. 

1853. Y ou believe in the resting spores then ? 

— I do, but I wish to say again that I do not 
speak so authoritatively on that as on the point 
which I am more competent to speak on. 

1854. Is not your position a sort of connecting 
link between that of the men of science ana 
those engaged in practical farming? — Yes, 
decidedly ; that is the position I should like 
to take. 

1855. Do you believe that the disease can rest 
in a field after one crop, and carry it on to 
another? — I believe it may rest for a year or 
part of a season; how long it may rest I am 
really not in a position to say. 

1856. Do you think these resting spores would 
have sufficient vitality to rest over oue year? — 

Mr. Worthington Smith will tell you more than 
I can possibly of his own views. There are only 
two men, as far as I know, who have been work- 
ing on this subject ; oue is M. Du Bavy and the 
other is Mr. Worthington Smith, and they appear 
to me to differ in toto. All that we know with 
regal'd to the resting spores, and all that has 
been published which appears to my mind to 
have gone far towards settling the views of the 
resting spores, has been done by Mr. Worthing- 
ton Smith. 

1857. I understand that Mr. Worthington 
Smith originally discovered them, but what I 
should like to know from you, from your practi- 
cal acquaintance with the subject, is this : have 
you observed whether, where potatoes were cul- 
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tivated a second or third time in the ground year 
after year, the disease is communicated by resting 
spores to the new crop ?— Unfortunately my 
observation, and the observation of anybody else, 
would not be worth much upon that without 
direct experiment, and if I offered an opinion on 
that point really I should he deceiving the Com- 
mittee, for this reason, that the disease is so 
prevalent in Ireland, and you do not know how 
it all got there. 

1858. Returning to the question of stamping 
out the disease, would it be of any use forcing 
all the stocks to be burned each year, and des- 
troying the diseased potatoes ; would that have 
any useful effect, or tend to lessen the disease?— 
It certainly would tend to lessen it ; but I think 
it is one of those tilings that if you are going to 
stamp it out at all, you must do the heroic. 

1859. Burning the stocks each year would be 
of use in having a partial stamping out ? — I think 
it is quite desirable, or it would have an effect as 
far as it goes ; but it appears to me the effect 
would be so partial, that I for one would not be 
disposed to recommend it. 

1860. Have you found that the disease can be 
mitigated by manures ? — I have found that the 
disease can be mitigated by good tillage, good 
farming of every kind, and by manure more par- 
ticularly. 

1861. Could you give us any results of expe- 
riments you have made in that direction; you 
have been in a better position to make experi- 
ments, I suppose, than any man in Ireland, or 

rob ably, l might sav, in Great Britain and 
reland ? — I have made experiments for the last 
13 years on potatoes, and I will give you one 
of the results which is typical of the others. I 
think I have said that we have three acres de- 
voted exclusively to experiments, and I have 
applied all available manures to all crops for some 
time, and have carefully recorded the results. 

I will give you now one result, as far as potatoes 
are concerned. I had five plots of Rock potatoes ; 
to one plot I applied no manure ; the yield was 
1 ton 2 cwt, 1£ stone to the statute acre. I ap- 
plied to the second plot sulphate of ammonia, and 
the yield was l ton 8 owt. 

Mr. Stewart. 

1862. What was the quantity applied? — Three 
cwt. per statute acre. I should say that the 
same money’s worth of each manure was applied 
to each plot Then to the third plot I applied 
quicklime, and the yield was 2 tons 5 cwt. 
Then the manure applied to the fourth plot was 
the crude sulphate of potash of commerce, and 
the yield was 4 tons 10 cwt., 1 stone per statute 
acre. Then to the fifth I applied the ordinary 
farmyard manure, reckoning it at 5 s. a ton, 
and putting on the same money’s worth; the 
yield was 5 tons 6 cwt. per statute acre. Then 
I pitted those potatoes carefully in small pits, 
mid surrounded them by what I considered to 
be the very best material for preserving potatoes, 
and that is stubble. If a piece of land happens 
to be a little foul, as it often will be, even under 
the best farming in the world, you scarify it, 
and get the stubble. 

Mr. Earp, 

d«63. Were those potatoes free from disease 
when lifted? — There was a little in them, but 
I allowed them to remain a short time in order 



Mr. Earp — continued. 

that the disease might develope itself, and I 
measured carefully, or made a calculation of the 
per-centage of disease, and it was as follows in 
the several plots. Where there was no manure 
applied it was 6£ per cent., that is, 6i lbs. per 
100 lbs. weight. Where sulphate of ammonia 
was applied the disease was 12 per cent., or 
12 lbs. per- 100 lbs. Where quicklime was’ ap- 
plied it was 5 lbs. ; where the crude sulphate of 
potash was applied it was only half a pound, and 
where the farmyard manure was applied it was 
17* lbs. 

Sir Edmund Filmer. 

1864. Were they the same kind of potatoes?— 
They were the same kind of potatoes, planted the 
same day, aucl treated in every way alike ; lifted 
the same day and put under lock and key until 
the per-centage of disease was decided. Iu point 
of fact, all my experience bears out that the richer 
the manure is in nitrogen the more disease you 
will have. 

Mr. Stewart. 

1865. But the larger the crop? — Yes. 

Chairman. 

1866. Then do you think there is any specific 
value in these manures in relation to the consti- 
tution of the plants, or would you attach much 
effect to those manures as being simply anti- 
fungus, to kill fungi; take the quicklime, forex- 
ample ? — The quicklime I view in this way, that 
it hberates, as Dr. Voelcker can explain to you, 
plant food, that is to say, the minerals in the soil 
that become plant food. I believe Ireland has 
been over-cropped with potatoes, and that the 
same thing has happened to our soil that hap- 
pened in Cheshire many years ago with regard 
to phosphate of lime. 1 believe the potash has 
been so reduced in the soil that really that is the 
chief cause why the potato famine of 1848 was 
felt with such terrific effect in Ireland. 

1867. You think it was largely due to a want 
of available potash ? — To a want of available 
potash in the soil. The evidence on that point 
that I have accumulated in various parts of Ire- 
land appears to me to be conclusive upon it, and 
where the crop is grown year after year as it is, 
and as it is known to you, very often in the same 
potato garden the potatoes, in a bad year, are 
sometimes not worth digging. I have had occa- 
sion since the 1st of September last to travel 
through almost every district in Ireland, more 
especially the distressed districts, in connection 
with the Royal Agricultural Commission, and I 
found on the old over-cropped bogs of Ireland 
the potato in many cases was not worth digging, 
and I daresay you in the W est of Ireland Know 
that too ; whereas in all the newly-reclaimed bog 
and the upper bogs or the fresh bogs the crop 
was luxuriant, and the proportion of disease was 
very small indeed. That is so of all the over- 
cropped land in Ireland. The disease tells with 
more terrific effect on this soil than on any other 
soil. The results obtained by the use of quick- 
lime are to be ascribed to the fact that it is not 
only a fertilising constituent itself, but. it 
liberates other constituents which are more impor- 
tant than itself by its chemical action. 

1868. Do yon hold that there are only four 
ingredients you need give crops as a general 
rule, at any rate, in Ireland ?— Yes; they would 
be nitrogen, phosphate, potash, and lime. 

1869. You 
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1869. You hold to that theory? — I do feo far 
as we have gone, but I have no doubt in the 
world that as we grow older, after a time, it may 



has been conspicuously absent in land in Ireland? t 
— I do ; in consequence of the large quantity the f 
potato contains, and the continuous growth of the 5 
potato in the same ground. t 

1871. Do you consider that that weakens the i 

constitution of the potato ? — I am as clear upon i 
that as that I have now the pleasure of address- ’ 
ing this Committee. 1 

1872. Do you know the coast of Connemara ? : 

— I do very well. 

1873. What is the soil composed of there; is i 
it decomposed granite to a great extent? — There i 
is good deal of it. 

1874. Is it potash granite ?— There is a good 
deal of potash in it ; but along the coast there , 
they use very large quantities of seaweed, and 
seaweed contains potash. In ray experiments ( 
I have over and over again applied seaweed, and 

I have found the results very striking indeed. 

It may interest the Committee to know generally 
that potash appears to me to have a most bene- 
ficial effect on three farm crops, one is potatoes, 
another is clover, and the third is the bean crop. 

I may mention that all these experiments I refer 
to I have made on other farms under my direc- 
tion, and the results are substantially the same 
as those I have given. My experience is not 
confined to experiments on one, two, or even 
three farms, and to show you what we are doing, 
it would be almost worth your while, as a Com- 
mittee to remain sitting till next year, to see 
what the result is of experiments, which you 
will find detailed in this paper. I may mention 
that they are not exclusively mine. They are 
undertaken chiefly by the County Cork Agricul- 
tural Society, and I merely work in their experi- 
ments with my own. I believe they will be the 
most complete set of experiments ever made on 
potatoes. 

1875. What you say is, that except in the form 
of seaweed, veiy little potassium has been given 
to the soil in Ireland? — Very little indeed, ex- 
cept. what goes back when the fsccal matters are 
utilised. Then potash does go back, but an enor- 
mous quantity passes off in urine and in other 
ways, which never goes back to the soil. The 
drain from the soil of Ireland of potash has been 
something fearful ; I have uot brought it with 
me, but iu one of the first essays I ever wrote, I 
went very carefully into that question to show 
the quantity that had been taken out of the soil 
of Ireland. I did not think the evidence would 
take the turn it has, or I would have brought it 
with me. 

1876. So you think the security of the potato 
crop for the future will considerably depend on 
potash being restored to the soil of Ireland in 
some shape or form r — I believe the judicious 
application of artificial manures containing the 
necessary quantity of potash, is one of the means 
by which the wealth of Ireland might be largely 
increased through the potato crop. 

1877. Do you attach much importance to the 
change of seed ? — I do attach great importance 
to it. 

1878. And you think we in Ireland are con- 
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Chairman — continued. Professor 

spicuously inferior to the Scotch growers in our T. Bald vtik. 
method of changing seed? — We are inferior to June 
them, I am sorry to say, iu many ways. W e do ig8o. 
not pay attention to the production of new kinds, 
and do bestow little or no attention at all on 
what may be called “selection.” I have seen 
this year seed potatoes in the houses of small 
farmers. I have been in the houses of about 
2,000 of them in different parts inquiring into 
their condition and the tillage of their farms, and 
it was something fearful to look at tbe mere 
marbles, half grown and half matured, that they 
were actually using for seed. The result is this, 
that the average yield of potatoes iu Ireland is 
really not certainly half what it is capable of 
being. On the sm*all neglected farms all round 
it is certainly only one-third what it is on well 
managed farms. 

Sir. JSarp. 

1879. What do you consider the average yield 
should be ? — Tbe average in Ireland for the last 
10 years is about three tons to a statute acre, ac- 
cording to a Government return, winch I take to 
be substantially correct. That is somewhere 
about, half of what it is on fairly managed farms, 
where the potato enters into the rotation of crops. 

I look upon it as a matter of primary import- 
ance, that it should not be introduced too often 
on the same ground. We learn from experience 
that if clover is repeated on the same ground the 
land refuses to grow it. Now no sensible man 
introduces it into his rotation more than once in 
eight years. Turnips, if repeated on the same 
ground, become diseased. And likewise the 
potato for the same reason if repeated too often 
on the same ground is liable to disease. The 
average yield in Ireland last year was only 1 tou 
6 cwt. 

Chairman. 

1880. Are there many large growers of pota- 
toes in Ireland ; men who grow over five statute 
acres for instance? — There are several. 

1881. But do they grow 10 per cent., or what 
per-centage of the whole crop of potatoes grown 
by really large growers? — The total area grown 
last year was over 846,000 statute acres, and 
therefore 10 per cent, of that would be 84,000 
acres. I should say that that quantity would 
not be grown by the large growers. 

• Mr. Stewurt. 

1882. Do 3'ou mean by the term statute acres, 
imperial acres? — Yes. 



1883. Are the large growers, such as those in 
the county of Dublin, very much inferior in 
science and agricultural skill to the Scotch 
growers? — What 1 should like to say in answer 
to that question, fearing that I might be mis- 
understood is, that I hold there are as well 
managed farms in Ireland os in Scotland or 
England: I will venture to say you will find as 
well-managed farms in Louth and in other 
counties in Ireland, here and there, quite as 
well managed as any farm3 in England or Scot- 
land, but I am sony to have to add that that 
is the exception, and not the rule. Now coming 
to the county Dublin farmers, they really till 
well and manure liberally, and they do, as a 
rule, buy fresh seed ; that is their practice. 

K 2 Many 
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Many of them adopt this plan, which is what I 
advise most ordinary fanners and landed proprie- 
tors myself to do, namely, to buy as mucli fresh 
seed this year, regardless of cost, as would suffice 
for the entire crop of next year, and that is a rule 
that applies to corn as well as to other crops. 

1884. Then you wonld say the large growers 
in potatoes in Ireland, are pretty well able to 
take care of themselves r — They are. 

1885. And want no more special help than the 
6ame class do in England and Scotland ? — They 
want nothing more. They want to be roused up 
a little, and I think a good many of them would 
make a bit of money, as the Scotch growers do, 
if they paid more attention to selection them- 
selves. 

1886. When you came to the small growers, 
is there an enormous difference between them 
and the English and Scotch growers of potatoes ? 
— An enormous difference. 

1887. Could you describe the general system 
of the cottier tenants in Ireland with regard 
to potatoes, as to his change of seed and rota- 
tion of crops? — To the small farmer in Ire- 
land of the class which I am sure is before 

our mind, a rotation of crops is utterly un- 

nown. His farm will consist of a plot of 
potatoes and a plot of oats, and the greater 

ortion of his little holding will be in what 

e calls grass, that grass really containing more 
weeds than grass. He never thinks, as a rule, 
of changing his seed at all. Take the common 
oats of the country, a splended variety, the 
common speckled oats of Ireland. If it had 
been cultivated with care, and proper attention 
bestowed on it for developing it into a variety 
like any of the ordinary seed, I believe there is no 
variety of oats so well suited to certain parts of 
Ireland as that is. 

Mr. Barclay. 

1888. Is that the coney oat? — No; this 
is an oat peculiar to Ireland : the common 
speckled oat. It is a hardy kind, and where 
you select the seed as I have done myself, it is 
very productive; but then these small farmers 
never think of selecting at all. They use the 
very worst, and sell or eat the best; so with re- 
gard to the potatoes ; they grow the potato year 
after year in the same hit of land ; as a rule 
they do not change it; as I have said before, 
there is no rotation of crops. As a rule also, they 
buy no manure, and they certainly restore none of 
the jiotash that has been taken out in the shape of 
artificial manure ; they bestow no attention on 
selection, and as I have told the Committee already, 
this very year 1 saw myself the seed going into the 
ground, not bigger than marbles, and not half ma- 
tured. The result must be that the yield cannot 
possiblv be anything like one-third of what it 
would be if they had had good seed. 

Chairman. 

1889. When you say they put them down the 
size of marbles, is that sometimes seed that has 
been grown in a bog for the sake of getting 
tolerably pure seed ? — It is not. 

1 890. It was grown in ordinary land ?— Grown 
in ordinary land, including bog. 

. d)° not they sometimes grow potatoes 

m the bog in order to get them free from the 



Chairman — continued. 

potato disease, and use them for seed ? — Some of 
them do ; and I do not mean to say that there are 
not some of them intelligent ; I have met as intel- 
ligent farmers in the bogs of Mayo, in fact, more 
intelligent and better farmers, than I have met 
in Belgium. 

Mr. Macdonald. 

1892. But in Mayo they are not so general?— 
As I say, they are exceptional. 

Mr. Barclay. 

1893. What would be the area of those farms 
you speak of in the bogs of Mayo? — They were 
from six up to 10 and 20 acres. 

Chairman. 

1894. Can you suggest any legislation by 
which there could bo an improvement effected 
with regard to the potato disease in the condi- 
tion of these small farmers? Could the Govern- 
ment, by legislation, force them to charge their 
seed, or could it offer facilities through Govern- 
ment departments, or the Poor Law Unions? 
Is there any method you can suggest to the 
Committee from your own personal experience? — 
That really is part of a large scheme that I myeelf 
have indicated already to the Royal Commission, 
and which I hope to develope for them. I have 
no hesitation in indicating to yon that some- 
thing of the kind is absolutely necessary if these 
people are to live at all. 1 do say to this Com- 
mittee, though I hope I am not overstepping the 
hounds of my duty to the other body, that the 
only hope for these small farmers is a radical 
change of management ; and the first thing to 
do to lead them up is to try and improve the 
potato, because that is their mainstay. 

1895. Wc are confining ourselves to that and 
with regard to the potato. I wish you would 
tell us what means could be adopted by legisla- 
tion, or by Government encouragement ? — I am 
almost unwilling to say it, because so much public 
money has been already spent in Ireland to benefit 
this class which has not found its way to them ; 
but I think you must have some new machinery 
to reach them ; there is a mean3 of doing it, and 
I should be disposed to suggest the creation of 
some hoard that would call into active play every 
element of progress in the country. At present 
everybody is doing the dog in the manger, and 
there is really no progress at alL 

1896. That is rather getting beyond our 
scope I am afraid, but I think we may enter into 
the question of a supply of seed ; is there any 
means by which the Government could force or 
coax these small tenants to change their seed 
occasionally ? — I think if they continue to lend 
them money on easy terms for the purchase of 
seed .potatoes, if they can give security for the 
return of the money, that would be a very ex- 
cellent idea. 

1897. Have you any idea through what 
machinery the money could be collected after- 
wards ; would you use the poor law machinery ? 
— I think that is the simplest. 

1898. You think that is the simplest and the 
best ? — I think so. 

1899. And unless Government does something 
of the kind, do you thiuk these people will prac- 
tically change their seed? — I do not; I am clear 
upon that. 

1900. Are they the great bulk of the potato 

producers 
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producers in Ireland? — Yes; and the best way 
for the Committee to realise the importance of 
that is to bear in mind that out of the 600,000 
holdings in Ireland, there are 400,000 not one of 
which is over 30 acres, and there are 173,000 
holdings in Ireland at the present moment, not 
one of which is valued at more than 4 7. a 
year. 

1901. Your argument applies to 400,000 out 
of the 600,000 ? — To a very large proportion of 
the 400,000. 

1902. Could you tell us wbat you think is the 
present prospect of the crop this year ; we should 
like to have the latest information on that sub- 
ject ? — I have travelled a great deal during the 
last six weeks in the soutli west of Ireland, more 
especially in south-west Cork, which is a very 
backward part of Ireland ; 1 never saw the potato 
crop look so promising as this year. I have been 
every year for the last 14 years, over the same 
ground, and I have never seen the crop show 
anything at all like the promise that it does this 
year. 

Mr. Arthur Moore. 

1903. Have you been about Skibbereen ? — 
Y es ; and in several islands off Skibbereen. 

Chairman. 

1904. Of the total amount of seed put down 
in Ireland this year, how much do you think has 
been imported ?■ — Unfortunately, owing to the 
absence of the statistics of the cross Channel trade 
which was abolished some years ago, it is diffi- 
cult to make an estimate. 

1905. Can you give a rough estimate? — lam 
afraid it would be a very rough estimate. 

1 906. Has a third been imported ? — I should 
say not ; there are between 800,000 and 900,000 
acres under potatoes this year, and in round num- 
bers, it takes about half-a-ton to the acre; 
that would be 400,000 tons, and a third of that 
would be about 130,000 tons. 

1907. And you do not think so much as that 
has been imported ? — I should certainly be dis- 
posed to say it could not be very much short 
of a fourth of it. 

1908. Now T should like you to tell the Com- 
mittee what you know about the different varie- 
ties of potatoes ; what variety of potato have 
you found to answer best at Glasnevin, and what 
potatoes offer the best hope for the future ?— At 
the request of the Government I wrote a little 
tract (and endeavoured to write it in words of 
one syllable) for the purpose of distribution 
amongst small farmers by the poor law guardians, 
and 1 believe they have circulated some 20,000 
copies of it. I stated there my experience on the 
subject, and very briefly, without naming one- 
twentieth part of those we have tried ; as 1 have 
said, we have had a great many well-known 
varieties. The Champion is the newest kind 
of all. I am sure you have got abundant 
evidence of the fact, which was well known 
to everybody before that the potato, owing to the 
peculiar way of its propagation by setts, the 
want of skill and care in selection, and the 
want of proper treatment, after about 20 years’ 
cultivation, even the best variety shows signs of 
degeneracy. That fact was brought out a great 
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many years ago by the late Mr. Lawson, of T. Baldwin. 
Edinburgh, who did more, in point of fact, to en- ~T~ 
lighten the public on good vanities of crops of all S5 oo Un# 
kinds than any man with whom I am acquanted. 1 
He brought out that fact very clearly, and my 
own experience and observations go in the same 
direction. The fresher the variety, therefore, 
the better, and above all I am prepared to state 
this to the Committee, though possibly you 
have got better evidence bearing on the same 
point ; it has brought out in the researches of 
Charles Darwin that when you fertilise one 
plant with the seed, producing another plant, 
what is called hybridising ; as a rule, you get a 
much stronger growing plant. He has placed 
that beyond all doubt, and in my humble way I 
have repeated the experiments for my own in- 
formation, or rather I made them before the 
publication of his great work, and certainly I 
can bear my humble testimony to the truth of 
that principle. I do not know any truth more 
important to impress on the agricultural classes 
of tins kingdom than that they have a mine of 
wealth themselves at their own disposal, if they 
will only take the trouble and bring their in- 
telligence to bear on the production of improved 
varieties of crops ; and the production of improved 
varieties of potatoes in Ireland would be a matter 
of the greatest possible importance. Take the 
Champion potato, I have no doubt you have 
had the history of that from the grower, Mr. 

Nicoll, of Scotland. I have had no correspondence 
with him, but I should be disposed to think he 
used the Rock potato, and, I think, somebody told 
me he used Pattison’s Victoria. In fact, it is a 
produce of two or three kinds. Its strong grow- 
ing quality is really ascribable to that, and it is 
an illustration of the principle which Darwin has 
placed beyond all doubt. 

1909. We have had direct evidence upon that 
point ? — I have had experience of the Champion 
and with all new varieties carefully selected, and 
the Champion is very strong growing, and very 
productive. Like all new varieties at first it was 
coarse, and there was a great deal of waste in it, 
as is often found in many new varieties. The 
Rock and the Scotch Down have sunken eyes, 
and in peeling them there is a very considerable 
waste. That also applied to the Champion, and 
as I say it was coarse. I believe in London it 
is very little known or appreciated, and for the 
table it will fine down I have no doubt. I believe 
it is a variety of potato pre-eminently adapted 
to the wet climate and wet soil of Ireland, if 
proper care be bestowed upon it. I think it 
is quite in the interests of truth to tell the 
Committee this, and when the report of the 
Committee comes before the public, I hope it 
will caution the Irish people above all, against 
the fearful frauds practised on them under the 
name of Champions- I know one particular dis- 
trict in which I have got evidence clear and 
conclusive that White Rock potatoes raised in the 
district were sent to the neighbouring market 
town and came back as Champions, under the 
name of " imported Scotch Champions.” There 
is a variety that I think a great deal of, and it is 
very well known in Ireland, more especially in 
the north, the Skerry Blue. In my experiments 
up to the time the Champion appeared, that re- 
sisted disease better than any other kind. It is 
a wasteful potato, that is to say, the eyes 
are sunken, and I believe that is the principal 

K 3 reason 
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Chairman — continued. 

reason why it is not more extensively grown. 
The Rock did extremely well in Ireland till last 
year, when it succumbed, but I believe if proper 
care be bestowed in the selection of the Rock, 
and if the potato be not introduced too often in 
the same ground, it is still a very good potato to 
grow in Ireland. 

1910. That is the White Rock? — Yes: the 
White Rock and the Scotch Down are confounded 
by most people, but there is really, as the names 
indicate, a distinction between them which ex- 
perienced persons are enabled to detect. 

Mr. Stewart. 

1911. Do you know them by the name of the 
“Protestant”? — The potato we know in Ireland 
as the “ Protestant ” is not the same. In the 
nomenclature of potatoes, like that of all other 
crops, you will find the same variety, in different 
parts of the country, known by a dozen different 
names. 

Chairman. 

1912. You think the Champion will in time 
like the other varieties of potatoes, get weaker 
and weaker ? — I think there can be no doubt of 
that at all. 

1913. How would you suggest that new 
varieties should be produced ; how can we ensure 
having a new variety after the Champion which 
will be a strong and healthy potata ? — The agri- 
cultural societies ought to take it up. In Ireland, 
owing to the poverty of the country, perhaps 
the funds of the agricultural societies are not 
adequate to the purpose, but if we had a proper 
agricultural department I unink the Government 
could come very well to the aid of a poor countiy 
like Ireland. 

1 9 14. As a matter of fact, do you know whether 
the agricultural societies have done anything 
very much to produce fresh varieties ?— No ; the 
onlv attempt made, that I am aware of, on a large 
scale, was made by the Royal Agricultural So- 
ciety of England a few years ago. They, through 
the liberality of one member of the council, made 
a grant, and tried different sorts of potatoes. 

1915. We have had very clear evidence upon 
that point, and Mr. Carruthers has written a 
pamphlet on the subject ; there were about 20 
varieties of potatoes? — Yes. 

191fi. That is not quite what I meant ; what 
I meant was rather the first production of these 
varieties ? — I do not know any other agricultural 
society which has done anything, and I do not 
see why the Government should not make grants, 
for instance, for the production of new and im- 
proved varieties. 

1917. Could you do that at a place like 
Glasnevin ; would that be a place where it 
would he possible to produce new varieties ? — 
There is nothing to prevent it if the staff were 
adequate. 

1918. It would be (juite within your depart- 
ment ? — Yes. There is one matter with regard 
to that experiment which perhaps Mr. Carruthers 
could not enlighten you upon so well as I can. 

I happened to be the judge who reported for the 
Agricultural Society on those potatoes, aud I 
visited every farm on which they were grown in 
Ireland, and saw them measured and weighed, aud 
brought out the results, and it was with great regret 



Chairman — continued. 

indeed I found that the Agricultural Society did 
not continue that experiment. I believe if they 
had persevered, and selected the best sorts, and 
rejected the bad ones, they would have gone very 
far towards establishing, from the experience I 
wot that year, varieties that would greatly resist 
disease. 

1919. I believe there was one kind that was 
a partial success out of the 20, and only one • is 
that your recollection ? — That is so. 

1920. You think then that the Government 
could do a great deal towards establishing new 
varieties, if they were to turn their attention 
towards that at the agricultural schools ?— I do 
think so. 

1921. Would that be a better plan than 
offering prizes ? — I thiuk it would be. I think it 
is more feasible and more immediate. 

1922. How many Schools of Agriculture are 
there in Ireland altogether ? — The principal one 
is at Glasnevin. There is another at Athy, on 
the Luke of Leinster’s property, which « 
about being abaudoned, and one at Cork 
which is about being reconstructed. Then there 
is a fourth at Ballymouey, in the county Autrim. 
All the others have been abandoned. 

1923. Do vou think use could be made of farms 
of that kind for growing new varieties, aud 
allowing people of the neighbourhood how to 
grow potatoes ? — I have no doubt of it at all. I 
think it could he done. 

1924. Would such farms be largely self-sup- 
porting? — Well, I think if you go into experi- 
ments of that kind it is very difficult to make 
them pay, and I think if you are going to use 
these farms as experimental farms, the experi- 
mental department ought to be kept perfectly 
separate and distinct from the ordinary farm. 

1 925. I suppose for the ordinary farm you like 
to have a pretty good balance sheet to show? — 
Yes, and I think it fails to be a model farm if you 
do not show a proper balance sheet. 

1926. And that you could not mix up with 
your experiments ?— Quite so. At Glasnevin 
there is a scientific staff, a chemist and a botanist, 
and by a slight modification the work could he 
very well done, and in the reconstruction of 
the Cork school the work could be done there 
too. 

Mr. Round. 

1927. How do you think the disease is propa- 
gated ? — It is caused by a fungoid plant. There 
is nothing exceptional in its general character 
that is not to be found in the same family of 
fungoid plants. 

1928. How are the fungi plants transferred 
from one plant to the other ?— I think it is trans- 
ferred in the potato, chiefly in the tuber. I have 
no doubt it is capable of being transferred in the 
stalk, and part of my scheme for stamping out 
would be to demolish the stalk or haulm for the 
year. I should apply the other remedy. 

1929. Could it be carried by birds or other 
animals from one plant to another? — It may; 
but in practice, I think it iff not to any extent. 

1930. And you do not think it js carried 
by the air ? — I do not think it is carried by the 
air. 

1931. Did 
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1931. Did you ever see the Red Rock grown? 
— i know the Red Rock. 

1932. Do you think as much of it as the 
White Rock? — It is a very strong growing kind, 
but I did not find it so capable or resisting the 
disease. 

1 933. And it is not so commonly grown ? — It is 
not so commonly grown, but it is a very good 
potato, and very much liked for table use. 

1934. You stated that the seeds grown last 
year were of so inferior a quality that you could 
not anticipate a wood crop; and you have stated 
also that you haa never seen a crop presenting 
so good an appearance as it does at the present 
moment? — 1 stated that, on several of the little 
farms that I visited, I found the seeds so 
wretchedly bad that the crop from them must 
be bad. The appearance of the crop now, I 
need hardly tell you, is no indication at all of 
what .the yield of tubers will be. I merely said 
that the plant has an exceedingly healthy ap- 
pearance, and that is chiefly owing to the large 
quantity of fresh seed used. 

1935. You do not know any place where you 
can get perfectly pure seed ? — Yes, you can get 
perfectly pure Champion seed from Mr. Nicoll, 
I have no doubt. 



Mr. Stewart — continued. Professor 

1936. They do not always turn out perfectly T. Baldwin. 

pure, but the per-centage of disease is very much 

less in that variety than any other ? It is. 2 5 J une 

1937. Would not you consider that the lar 'e l88 °' 
agricultural societies in this country could equally 

well carry out these experimental farms, or could 
better carry out these experimental farms than 
any department of the Government ?— My own 
idea on that point, and I have had a good deal 
of experience, is that a combination of both is 
best. 

1938. Do you think the same attention would 
be paid to it on the part of the Government? — 

I will repeat for you the experience I have had 
now. 1 have seen the working of agricultural 
societies as long as 1 remember to have been able 
to make observations, and I have had a great 
deal of experience of Government departments, 
dealing with agriculture and other matters ; and 
I have come to the conclusion that a combination 
of both is best. The one could assist the other, 
and, with that view, I may mention that in the 
Cork Agricultural School, which is to he re- 
tained, there is a sort of co-operation between 
the Government and the local agricultural 
body. 



Dr. Augustus Voelckeh, ph.d., f.b.s., called in ; and Examined. 



Chairman. 

1939. You hold, I think, a scientific position in 
connection with agriculture ? — Yes ; I have been 
for the last 25 years consulting chemist of the 
Royal Agricultural Society of England, and 
before that I was attached to the Agricultural 
College of Cirencester as professor of chemistry. 

1940. We know you have entered largely into 
the question of the chemistry of soil and of 
plants ? — Have you also turned your attention to 
potato disease? — Yes, I have. 

1941. Directly ? — Yes. I remember that the 
first outbreak of the potato disease was the year 
after I came to England. I managed at that 
time the laboratory of the late Professor Johnson 
of Edinburgh, and for more than six months I 
did nothing but analyse diseased and healthy 
potatoes; all varieties of potatoes; and at the 
end of it we found that we could make neither 
head nor tail of the whole affair, and the Pro- 
fessor gave great dissatisfaction to the Scotch 
farmers ; they were very wrath with him for 
not being able to find out the cause of the potato 
disease which, I believe, we have now found out. 
That was in 1848. 

1942. Do you still agree as to what the potato 
disease is ; that it is the fungus ? — Yes, I believe 
there cannot be any doubt about it, that it is the 
Peronospura infestans. All scientific men agree 
in that. 

1943. I should like to get your opinion on 
what may be called the contested points ; do you 
believe in the spores beiug carried by the wind a 
considerable distance ? — Yes, I believe they may 
be carried by the wind. 

1944. In fact, you share Mr, Carruther’s 
views on that subject ? — Yes, I share them. 

1945. And about the resting spores? — With 
regard to the resting spores, I agree with him. 

1946. You agree with Mr. Worthington Smith 
about that? — Yes, I believe we have very clear 
evidence on that point. 

0.123 -Sess. 2. 



Chairman — continued. 

1947. Your attention has been chiefly turned, 
I believe, to the chemical constitution of plants 
and of soil and manures ? — Yes. 

1948. Could you tell us what are the leading 
features of the raiueral constitution of the 
potato, and how it affects the question of potato 
growth ?— You may have the potato disease when 
you apply everything in the best possible form and 
in abundance ; that is to say, you may apply any 
kind of manure, whether good farmyard manure 
or the most approved mixtures of artificial 
manuring substances, and still have the potato 
disease in a field. The experiments which the 
Royal Agricultural Society instituted a few 
years ago were decisive on that point; but at the 
same time there cannot be, I believe, any question 
about the fact that under good cultivation, early 
cultivation and proper supply of all the necessary 
food constituents of the potato crop, the power of 
the plant to resist the attacks of disease may lie 
greatly enhanced. We can do a great deal, I 
believe, by good cultivation and proper supply of 
manures, in mitigating the potato disease. I may 
add that the early supply ol manure to the potato 
crop is of very great importance. I have made a 
good many experiments on the potato crop with a 
view of ascertaining how the produce could be 
raised, and I have found that when the manure is 
applied early in spring, so that it becomes 
thoroughly part and parcel of the soil in which the 
potato is grown, the effect is superior to what it 
is when the same manure, or the same manuring 
mixtures are applied later in the season. 

All-. Sfeiour*. 

1949. That would apply to the ploughing-in 
of farmyard manure when used on the stubble ? 
— Yes, and of any artificial manure which is used 
before the spring, before the seeds are planted. 

1950. Would you cover the artificial mauures 
in, or would you leave them on the surface ? — 

x 4 ‘ No, 
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Mr. Stewart — continued. 

No, cover them in and get them as much dis- 
tributed as possible with the soil. There must 
be time allowed for the mineral constituents to 
be thoroughly changed in the soil. We know, 
as a matter of scientific interest, that the form in 
which plants take up their food is not the crude 
state in which we apply it. Take, for instance, 
the case of potash. If you apply potash in the 
month of April for the potato crop it is prac- 
tically of no effect whatever. We usually apply 
to the land a cheap salt of potash, the crude 
potash salts which are very largely imported 
from the north of Germany, kainit or crude 
potasli salts; and if you apply them in the 
autumn they undergo a series of -chemical 
changes, the potash gets fixed in the soil ; other 
constituents pass into drainage, which are con- 
sidered of less importance, and then you get the 
potash not so soluble as to injure the crop nor so 
insoluble as to be ineffective. You obtain the 
necessary element, potash, in a condition much 
more favourable to the healthy growth of all 
plants, not only potatoes, than you obtain it by 
crude application. 

Chairman. 

1951. Would you say that what you have 
stated about the time of applying potash applies 
to seaweed ? — Yes, to seaweed too. 

1952. Should seaweed be applied in the 
autumn? — In the autumn. 

1953. Not during the spring season ? — No, I 
should prefer it in the autumn. 

1954. Do you consider that potash is specially 
necessary for potato culture? — Not more specially 
necessary than it is for any other crop, for wheat 
or turnips ; the fact is that all green crops take 
a very large proportion of potash out of the soil 
that has to be supplied in some shape or other, in 
the case of light soils especially. In my experi- 
ments I have found that in heavy clay soils, the 
result of the disintegration and decomposition of 
gran tic felspatic. rocks, the potash has no offect, 
whereas in any light soils the effect of potash, or 
salts of potash especially, is very marked, pro- 
vided that the other constituents are put on the 
land at the same time. I have some experiments 
which show this in a very marked degree. For 
instance, I have before me some experiments 
which for several years I had carried on at Lord 
Wenlock’s farm at Escrick, near York. The 
produce without manure was 6 tons 7 £ cwt. of 
potatoes per acre. Then with potash salts and 
mineral superphosphate ; in that experiment I 
did not introduce any potash alone ; it gave an 
increase of 1 ton 17 £ cwt. in round numbers. 

Mr. Earp. 

1955. With the same potato ? — With the same 
potato sown in the same field side by side. 

1956. What potato was that? — That was the 
Victoria; when ammonia was added, and the 
same quantity of mineral superphosphates and 
potash, the increase was raised to 5 tons 13 
cwt. .84 lbs. You have here an example showing 
that in order to get a maximum produce and also 
a healthy crop, you must not depend on the 
supply of one constituent ; in one case potash may 
be the most important one, because the most 
efficient ; but as a rule I find that potash salts by 
themselves do not produce a very marked effect. 
They produce a greater effect when used in con- 
junction with phosphate of lime in some shape or 



Mr. Earp — continued. 

other, either dissolved bones or mineral super- 
phosphate, and they produce still better effects 
where they are applied in conjunction with phos- 
phate of lime and ammonia. 

Chairman. 

1957. What would you say is the converse of 
that; take the case of soil in Ireland where 
phosphate of lime and ammonia have often been 
applied, and potash has never been practically 
applied, what would you expect to be the state 
of the potato crop there ? — I should quite expect 
that the potato crops were liable to catch the 
disease. 

1958. Are you at all acquainted with the mode 
of culture in use by the cottier tenants on the 
small farms in Ireland ? — Y es, I am ; I have been 
over there several times. 

1959. Would you say they ever do apply 
potash there? — No, never. 

1960. Do you think there is a great want of 
potash manure, and would it be very useful for 
them to apply potash manure on their farms ? — 
Yes, it would be very useful to them, more 
especially as they have not a superabundance of 
ordinary dung. In Scotland all potato growers 
use a large quantity of ordinary manure, which 
supplies a very large proportion of potash. 

1961. Would you say that in Ireland potash 
is more conspicuously absent than the other 
manures in the culture of the small farmers ?— 
I believe that is the case in small farms, and 
we find even on the Continent just the same 
where there are small farms, it is there the potash 
produces a very marked effect. On large farms 
where the more intelligent farmer keeps much 
stock, and produces as a necessary consequence, 
much dung, the effects of salts of potash are not 
so conspicuous. 

1962. You think where there are small holders 
it is most necessary to add artificial potash ? — I 
think it is ; and in many cases the crop. I be- 
lieve, would be doubled, as in the example I have 
mentioned, and I have known instances in which 
the produce has been increased by a limited 
supply of artificial manures to a greater extent 
than by a dressing of 20 tons of farmyard manure. 

1963. What do you think of seaweed as a 
manure ? — It is very good manure for potatoes. 

1964. Have you read the experiments of Mr. 
Ville ? — Yes. 

1965. Do you agree with his conclusions as far as 
the potato crop is concerned ? — Iu a general way. 

Mr. Round. 

1966. Will you tell us the number of pounds 
of potash wanted per acre ? — I cannot give you 
the exact figures to-day, but I will furnish them 
afterwards. 

Mr. Stewart. 

1967. Perhaps at the same time you will put 
in the different quantities of potash, phosphate of 
lime, and sulphate of ammonia that you recom- 
mend per acre ? — As a rule I have found excellent 
results from 4 cwt. of mineral super-phospate, 
which will cost you about 15s., aud 3 cwt. of 
potash salt. 

1968. That is kainit? — Yes. That would cost 
8 s. Then 2 cwt. of sulphate of ammonia, taking 
it an average price of 18 s., would be 36s.; so that 
it would cost nearly 3 1. In many instances when 
I have applied this mixture I have more than 
doubled the crop ; raised the produce from 6 tons 

to 
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Mr. Stewart — continued, 
to 12 tons. I need not say that that paid remark- 
ably well. 

1969. Did you apply that the year before you 
sowed the crops? — Yes, I should apply the whole 
of it. 

1970. You would mix that? -I should mix the 
manure and apply it as early in spring as pos- 
sible, as soon as I had got the ground ready. 

1971. Supposing you turned up your land in 
the autumn, would you apply it then? — Yes. 

1972. Even before ivinter? — Even before 
winter. Potash is not liable to be washed out of 
the land, neither is the phospate of lime. The 
phospate of lime becomes fixed in the land, 
although you may have applied it in the shape of 
soluble phospate of lime. The only risk you run 
is that in very wet weather some of the ammonia 
may be washed out. 

1973. You do not recommend this Peruvian 
guano for potatoes? — Well, it is more a question 
of price ; whether it is cheaper than the other. 
I believe this is a cheaper mixture than Peruvian 

f uano, nud you apply it with greater certainty ; 

ut there is nothing in Peruvian guano, as has 
been erroneously stated, which is calculated to 
engender potato disease. 

1974. That would bo owing to the very rapid 
growth of the potato crop ? — That is not the case, 
I believe. 

1975. Have you looked over the evidence 
which has been already given on this question ? 
— No, I have not ; I know, in a general way, 
what the evidence of Mr. Dyer is. 

1976. Would you say that using the artificial 
manures mainly is a preventive against disease ? 
— No, I do not think it is. 

1977. Then what you recommend it for is in 
order to ensure as large a yield as possible ? — 
Yes, as large a yield ns possiblo, and a manure 
which supplies all the constituents in the proper 
proportion. 

1978. That manure which you have suggested 
would be applied, I take it, together with your 
farmyard manure? — That might be applied or let 
alone; in the case of applying farmyard manure 
the quantity which I have mentioned would he 
amply sufficient. 

1979. In how many tons of farmyard manure 
to the acre ? — In 20 tons to 25 tons. 

1980. Then have you any practical sugges- 
tions to make with regard to staying the exten- 
sion of the disease, and the best means of dimi- 
nishing its frequency ? — It appears to me that 
every precaution should be taken to burn the 
haulm of the potato, and clear away what you 
can by burning, so as to destroy as much as pos- 
sible all the resting spores, and then to introduce 
a proper rotation of crops, not to cultivate the 
potato crop too much in succession, and also to 
encourage the growth of new varieties which are 
known to resist more than old established varieties 
the effects of the potato fungus. 

1981. Are you hopeful that in time, by 
scientific means and by due selection of seed, by 
better cultivation, well drained land, and by 
using judicious manures, we shall get rid of the 
disease? — Well, I cannot say that I am. I think 
we shall most probably always have the disease 
in a modified form ; it will make its appearance. 
Perhaps some years we may be free from it, and 
0.123— Sess. 2. 



Mr. Slewa-t — continued, 
then in other years it may make its appearance 
again. I do not think we can entirely get rid 
of it. 

1982. That is very much owing to climatic 
changes ? — Yes. 

1983. Then you would not be prepared to go 
as far as the last witness, and say that by stamp- 
ing out the disease and importing seed free from 
disease, you could hope to obtain a potato crop 
free from disease ? — I am afraid I cannot go so 
far. I think wo may very much mitigate it by 
a rational proceeding like that suggested by Pro- 
fessor Baldwin, but I do not think we shall get 
entirely rid of it. 

1984. Do the experiments you have made with 
regard to (he potato crop give you any new views 
on the subject of extirpating the disease ? — No, 
there are the researches and investigations which 
have been made by Mr. Worthington Smith, and 
Dr. du Barry, of Strasburg, which show there 
are great difficulties in the way, because the 
resting spores may remain in the land for a long 
time. 

1985. More than a year? — More than a year; 
and under favourable circumstances they may 
spring into life again. 

1986. Do you believe they can remain in the 
ground four or five years ? — I have no experience 
on that point. That is more a botanical question 
which Mr. Smith will perhaps be able to en- 
lighten the Committee upon. 

1987. Have you ever tried the effect of us ing 
disinfectants, such as petroleum, to smear the 
potato with in order to avoid the disease in the 
tubers? — I have not, myself, made experiments 
on that point, but I have followed very closely 
all the remedies that have been suggested with that 
view, and I find that on looking carefully into 
the matter they have all failed, but I have not 
made, personally, any experiments on the point. 
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Mr. Arthur Moore. 

1988. Do you believe the disease is propa- 
gated principally by the resting spores remaining 
in tho land ? — 1 believe so, principally. 

1989. You do not believe mnch in the trans- 
mission of the disease by the wind ? — Well, yes, 
I believe the wind may cany the resting spores, 
but not principally, perhaps. 

1990. You are rather inclined to agree with 
Mr. Carruther’s view than with Mr. Dyer’s, 
I think? — I confe-ss I do not see so great a dif- 
ference of opinion between the two. It is more a 
matter of degree than of kind. 



Chairman. 

1991. The difference was very strong about 
the means of infection. They agreed about all 
other scientific points, but I do not think any- 
thing could be stronger than the difference of 
opinion on that point ? — That is as far as I have 
understood it ; I have not read the evidence, but 
that is my impression. 



Mr. Arthur Moore. 

1992. Do you believe that any electrical con- 
ditions of the atmosphere have any effect on the 
disease? — No. 

1993. You do not believe in that? — No. 

1994. It seems to be pretty well established 
that disease has often been perceived for the 

L first 
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Mr. Arthur Moore— contained, 
first time after a thunderstorm ; that has been 
often stated ; but perhaps you would be more 
inclined to believe that that was more owingto 
the wet than to any influence connected with 
thuuderstorms ? — Yes, the wet, and the saturated 
condition of the atmosphere ; moisture, and rain, 
and heat. 

1995. Do you know anywhere where the 

S otato grows free from disease absolutely ? — 
To. 

1996. Of course the Champion is a strong type 
and is comparatively free ; but do you know any 
potato in any part of the world which grows free 
from disease ? — No. 

Mr. Colman. 

1997. Do wood ashes used as manure owe 
their virtue to the presence of potash in them ? 
— The presence of potash and phosphate of lime, 
and very good manure it is for potatoes. 

1998. Wbut is the best artificial manure to 
take the place of wood ashes?— A mixture of 
super-phosplmte of lime and kainit. 

1999. What is the chance of getting a supply 
of those? — Both can be obtained in unlimited 
quantities. 

2000. And at a moderate price ? — At a mode- 
rate price. 

Mr. Earp. 

2001. I think we understand that you attri- 
bute very great importance to the admixture of 
the manure with the soil before the plant is 
placed in the trench ? — Yes, I do attach very 
great importance to that. 

2002. And you would consider it a great mis- 
take agriculturally to open a trench and place 
wet farmyard manure in it, and then to place the 
sets in the trench and cover them over? — I 
think that would be prejudicial to the set. I 
should not like it. 

2003. May I ask you whether you know if 
there have been any experiments which have 
gone to analyse the sorts of potatoes continuously 
used, so as to record evidence of any change in 
the constituent elements of the potatoes which 
have indicated deterioration; I mean continu- 
ously ? — I quite understand your meaning. No, 
we have no experience on record, but we know, 
as a general fact, that if the same variety of 
potato is cultivated on the same description oi 
land continuously it deteriorates. The starch 
becomes less and less, and finally the potato 
becomes diseased. On the other hand, if vou 
have a good 'variety that resists more than 
another the attacks of the potato fungus, you 
find in that invariably a larger proportion of 
starch which indicates early maturity ; and in 
many cases a potato crop may be saved by 
getting early maturity, in other words, healthy 
development. If you withhold one necessary 
element of food the consequence is that the 
whole plant becomes abnormal and grows slowly; 
and then when we get early summer l-ains we have 
all the elements given for bringing these spores 
of the fungi into life again. Yesterday I took 
out a paper which records some experiments of 
Baron Liebig earned out in 1864 in Bavaria, 
and there is one sentence which is very much to 
the point, which perhaps the Committee will 
allow me to read. He instituted a number of 
experiments upon potatoes with the view of 



Mr. Earp — continued. 

seeing whether there was anything to resist 
disease, and he says It follows incontestibly 
from these experiments that the conditions which 
favour the normal development of the plants 
are precisely those which ward off the disease- 
and hence, as whatever external harmful in- 
fluence there might have been acted equally 
upon the plants of each plot, that the proximate 
cause of the destructive malady is to be sought 
for in the soil.” Or rather, lie means the coa- 
dition of the land, whether it be exhausted, or 
badly cultivatated, or well cultivated. “Where- 
ever the soil furnishes in sufficient quantity and 
proper proportions the elements required for the 
structural development and active working of 
the plant, then the plant obtains thereby a power 
of resisting noxious influences from without 
sufficient, entirely to obviate their had effects.” 

I quote this not that I entirely agree with it, but 
it expresses a truth which ought to be accepted 
in a modified form. 

2004. Have you any idea how long the resting 
spores may slumber? — I am informed by 
botanists for years. 

2005. So that the fact that the outbreak of the 
diseases may become unfrequent would not 
necessarily indicate that it is about to die out; 
the resting spores may still exist if the conditions 
were favourable for tlieir manifestation and 
development ?— No; I believe it never died out 
from its first appearance. 

Mr. Storer. 

2006. We heard from another witness, that it 
appeared in the first instance in Europe, in the 
year 1844; did you pay any attention to the 
origin of the disease, or the way in which it 
spread in the first instance? — Not in the first 
instance. 

2007. The same witness told us that it 
appeared in Belgium first, then after a few days 
in the Isle of Wight, and then in a few hours it 
spread over England and W ales ? — I believe that 
is the fact. 

2008. Does that agree with your idea, that it 
may be spread by atmospheric causes ? — I believe 
it is spread by atmospheric causes. 

2009. Then it might come from a great dis- 
tance ?— It might. 

2010. Do not you think in the case of the very 
small holders in Ireland, who depend almost 
entirely on the potato for their subsistence, that 
to depend entirely on a crop of that nature is a 
very dangerous thingfor the population ? — Avery 
great danger ; much more so than in a well culti- 
vated farm, because the crop is so much more 
liable to catch the disease, if I may so ex- 
press it. 

Chairman. 

2011. With regard to the sources of potash, 
have you said what you thought was the best 
commercial source of potash on the whole ? — The 
best commercial source is kainit, and that can be 
obtained now at 2/. 10 s. a ton in any quantity 
delivered in England. It is retailed for 3/. a 
ton. 

2012. How much potash does that contain?— 
It contains what, is equivalent to about 26 per 
cent, of sulphate of potash. It is chiefly present 
as sulphate of potash, but there is also a little 
chloride of notassium. That is the cheapest source- 

201 3. And 
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Chairman — continued. 

2013. And you are quite certain that it would 
be a matter of great importance that the small 
farmers in Ireland should use some potash? — I 
am sure of it. It would have a very beneficial 
effect. It would pay over and over again. 

2014. You give that recommendation more 
strongly than the use of any other chemical 
manure that yon know of at the present moment? 
— Yes, provided it is added to others, and not used 
alone. You must not depend upon the potash 
alone ; but I believe it is most essential to bring 
out the effect of the others. I have experimented 
on that point on light sandy land, and I find that 
potash alone did not do so much good ; it pro- 
duced some effect, but comparatively little. On 



Chairman — continued. 

the other hand, the exclusive supply of super- 
phospate produces comparatively little effect. 
Hut on mixing the two together the effect was 
very good. 

2015. Have you any suggestion to offer in the 
way of legislation or Government encouragement 
of any plan for lessening the disease ?— The only 
suggestion I would make is to encourage, as much 
as possible, practical experiments. 

2016. In what direction? — Either on estab- 
lished farms or experimental farms. 

2017. In what way, on the seeds or on the 
manures? — On the production of new varieties, 
and with regard to the general mode of culture. 
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MINUTES OF EVIDENCE TAKEN BEFORE THE 



Tuesday, 2 9th June 1880. 



MEMBERS PRESENT: 



Mr. Barclay. 

Sir Hervey Bruce. 
Mr. Colman. 

Mr. Earp. 

Sir Edmund Filmer. 
Mr. Macdonald. 



Mr. Arthur Moore. 
Major Nolan. 

Mr. Round. 

Mr. Stewart. 

Mr. Storer. 



MAJOR NOLAN, in the Chair. 



Mr. Henry Thompson, called in ; and Examined. 



Chairman. 

2018. I believe you are a Preserved Provi- 
sion Manufacturer residing at Islington, and you 
have volunteered to give evidence to this Com- 
mittee? — Yes. 

2019. You formerly grew as a market gar- 
dener and farmer a considerable amount of 
potatoes ? — Yes, early potatoes for market. 

2020. Did you grow early potatoes exclusively ? 
— Yes, mostly. 

2021. Did you grow others too? — Yery few 
others. 

2022. Could you tell me by what date the 
early potatoes were off your ground as a rule ?— • 
We commenced sending them to market on the 
first Friday in July; they were principally Shaw’s, 
Dnlnmhoy’s, and Myatt’s Prolific. 

2023. At what date had you the crops off the 
ground ? — I could not give you the exact dates, 
but we commenced as a rule the Myatt’s Prolific 
first, following those with Shaws, and then the 
Dolmahoys. 

2024. When were the last dug? — I should 
think about the end of August. 

2025. Notwithstanding your clearing the 
ground so early, you have suffered some years 
from the disease, have you not ? — Yes, in 1872, 
very severely. 

2026. At what date did the disease show itself 
to any considerable extent? — I have not the 
exact dates, but it would be the latter end of June 
or nearly the 1st of July. 

2027. The disease showed itself very largely 
in some cases so early as that ?— Very badly. 

2028. What is the largest per-centage you 
have ever lost ? — I should think 50 per cent. 

2029. Then do you consider these varieties of 
potatoes were particularly susceptible to the 
disease, or did you try to get hardy kinds ? — Our 
object was always to get early potatoes, so that 
we could follow on with vegetables for the mar- 
ket. 10 plant them almost immediately after. 

2030. Did you manure very highly ? — Very. 

2031. Did you use any artificial manures? — 
No ; all farmyard manure, and that we carted 
from London : horse manure and refuse. 

2032. Did you use any sewage manure? — 
None. 



Chairman — continued. 

2033. Your attention was then very much 
turned towards the potato disease ? — Yes, in this 
particular year, 1872. 

2034. And you think it would have increased 
your profits a great deal if you had been able to 
grow potatoes without disease ? — Yes. 

2035. Have you ever tried to grow potatoes 
so as to insure them against disease ? — Yes, every 
year since. 

2036. And you consider you have succeeded ? 
— I have succeeded. 

2037. I believe that you do not wish to tell 
us anything about your process for saving the 
potatoes, but would you kindly tell us how many 
years you have been growing potatoes insuring 
them against disease, and to what extent you 
have succeeded? — I commenced in 1873, the 
next year, on a piece of Dalmalioys ; I took half 
a rood, and they were sound, except the few that 
were joining on to the others. It was on a piece 
of about three acres altogether, and they were 
quite sound, except a few growing close to the 
others, which were badly diseased- 

2038. In 1874 did you repeat that experiment? 
— I left my farm in 1873 to take a larger one, 
but there was a Chancery suit pending so I did 
not take it, and I have not had a farm since. 

2039. Then you only experimented in one 
year, 1873 ? — On the farm ; but in the garden I 
have experimented every year. 

2040. To what extent did you experiment 
in your garden? — On a piece as large as this 
room, or a little larger. 

2041. That would be about 200 square yards, 
I suppose?— Yes ; I should think a little larger 
than this room. I experimented on two or three 
separate pieces. 

2042. Did you cany on the experiment in the 
two ways ; did you have a piece which you did 
not subject to your process or plan in the same 
garden with those you grew in your own fashion . 
— Yes ; I have always done that on purpose to 
prove it 

2043. Had you ever diseased potatoes amongst 
those not subject to your process, at the same 
time that the potatoes grown subject to your 
process were free from disease ? — I had . 

2044. Could 
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Chairman — continued. 

2044. Could you give some account of these 
experiments on a small scale? — I can only say 
that I have planted Dalmahoys, Regents, Vic- 
torias, and Myatt’s Prolific, to prove that I can 
grow any sort of potatoes free from disease. 
Others I have planted in the ordinary garden 
fashion, and those have been diseased. 

2045. Alongside the others? — No, not along- 
side ; spaces between of cabbage or peas, or 
something of that kind. 

2046. But in the same garden? — Yes. 

2047. How many years has that happened? — 
Six years in succession ; this will be the seventh 
year. 

2048 . So that now you consider you have a 
specific for the potato disease? — I have every 
reason to think so. I cannot come to any other 
conclusion. 

2049. I do not want to find it out, but you 
do not think this plan patentable, so that you 
can patent it in the ordinary fashion ? — I have 
tried, and I cannot. 

2050. It is not patentable ? — No. 

2051. Now, I suppose you are anxious to have 
your plan tried on an extended scale ? — Yes. 

2052. Have you made any offer to the Go- 
vernment, or to the agricultural societies, to 
grow potatoes in one of their fields or gardens ? 
— Yes. I made it to Mr. Jenkins, the secretary 
of the Royal Agricultural Society. 

2053. They would not go into your plan, 
I suppose ? — No; he said he could not entertain 
it; and then I tried with the Market Gardeners’ 
Association, and I found I could get on very 
nicely with them. 

2054. They did try it ? — I thought of trying 
it with them, but I had an interview with the 
secretary, who is a friend of mine, and he failed 
to see how to go into it. 

2055. Would there be any expense in trying 
your plan ? — None whatever. 

2056. The potatoes would pay themselves, I 
suppose ? — Yes. 

2057. I hardly know how to ask you more 
questions, because 1 do not want to find out your 
secret ; but I suppose you would be always 
willing to try it if the Government would give 
you a couple of acres of ground ? — Yes; I would 
go down at my own expense and try, either to 
the north or south of London, on two separate 
soils. 

2058. You would plant them, and have them 
to sell? — No; I do not sell potatoes now. I 
wish to prove that it is so, and I have some grow- 
ing this year that I could show to any gentleman 
who likes to come to see them. 

Mr. Macdonald. 

2059. Have you tried the Champion potato ? 
— I have not. 

2060. You mentioned four sorts, and amongst 
them the Regent, I think ? — Yes ; the Regent is 
grown on the farms. We like to get something 
always to make up the wagons with. 

2061. The Dalmahoy ? — Yes; more particu- 
larly the Dalmahoy. 

2062. Do you find that potato grows well in 
this country? — Very well indeed. 

2063. Near London, I suppose? — Yes. 

2064. In a dry, sandy soil ? — Fair soil. It was 
good soil we had at Dagenham, where I farmed. 

0.123— Sess. 2. 



Mr. Macdonald — continued. 

2065. Then it grows freely here ? — Very 
freely. 

2066. As a rule, without being experimented 
upon as you say, is it as free from disease as any 
ot the potatoes grown here ? — I think, in the way 
the market gardeners grow it it is, because they 
get it very soon, so as to follow on with green 
crops. They get the land frequently cropped, 
and do not let them ripen. 

2067. What time do you plant? — In March. 

2068. Early or late in March? — As we can 
get the land and the men; but we take March us 
a general planting time. 

2069. You have the whole planting completed 
within the month of March? — Yes. 

2070. Have you found it to resist the frost 
quite as much or a little more than other pota- 
toes ? — I cannot say that I have. I have had 
them very badly cut with frost, sometimes. 

2071. Do yon know the sex of that potato? — 
I do not. 

2072. Supposing, as you state unequivocally, 
that you have discovered a remedy, would you 
object at all, in proof of that, to grow or to super- 
intend for some time the growing and planting of 
potatoes without giving to the world the know- 
ledge ? — Yes ; I am willing to go into any ar- 
rangement of that kind. 

2U73. For a couple of years or so? — Yes. 

2074. If you took one year you might get a 
very bad season, so that you would not get a 
good 'result? — If we had adjoining fields, and 
they were diseased aud mine were not, I presume 
that would be sufficient proof. 

2075. As you cannot patent your discovery 
you wish to sell it ? — I wish to be paid for my 
trouble, that is all, in some way or other. If 
gentlemen like to make any arrangement with 
me that is possible to be made, I should be pleased 
to take 10 or 20 acres of land in the ordinary 
way and grow them right through the season ; 
any description of potato and any soil. 

2076. You are prepared to grow any descrip- 
tion of potato ? — Yes, any sort of potato you can 
introduce in any soil, provided it is well farmed 
and well drained, and they shall have my super- 
intendence from the beginning to the end, and I 
will produce them sound. 

2077. You would require a farm placed in 
your own hands, and to have the superintendence 
of the whole planting and everything of that 
kind? — I could not keep it secret after I had the 
men and horses all at work. An arrangement 
might be entered into with me beforehand, or I 
should be able to take your words ; I should be 
quite satisfied with that. 

2078. You are quite willing to enter into an 
arrangement whereby this can be given to the 
public? — Yes, without any cost or charge, I will 
go down and superintend the whole of the 
farming, not too far from London to take me 
from my business, but within a reasonable dis- 
tance of London, north, south, east, or west. 

2079. I do not know whether I am light in 
asking you this, but if I am not right do not 
answer it. Supposing that an arrangement was 
entered into of this kind, that if you proved suc- 
cessful you should be paid, and if not successful 
you should not ; you would stake the payment 
upon the result?— If I injured the crop I would 
pay for the damage done by myself, and give 
my time free. 

L 3 2080, I will 
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Mr. Macdonald — continued. 

2080. I will put it thus : you can answer or 
not, just as you like ; supposing you were . to 
receive 1,000 l. (I put a small sum, or that which 
may be a small sum ns you see it) and the 1,000/. 
were to be put into the bank to await the result. 
Are you so confident of your skill in having 
found the true remedy, that you would await the 
result with confidence that you would receive 
the money ? — Yes ; I have offered that to the 
Secretary of the Royal Agricultural Society. I 
proposed to go on two farms, north or south, 
or east or west of London, taking something like 
15 or 20 acres (I cannot recollect tho exact 
terms of the offer), and to take any kind of potato 
that he might choose, and I would go through 
the whole process of growing from the beginning. 
Before I commenced that, I proposed he should 
put 10,000 /. into the hands of the Lord Mayor, 
or some stakeholder, and if .1 carried out what 1 
said, the money to be paid to me, and if not, 
to be returned to those staking the money. I 
then proposed to go a second year in case disease 
did not exist, to prove what I said to be the 
truth, but Mr. Jenkins said he could not see how 
to go into the matter at all. That is the pro- 
position I put before him, and I thought it a 
very fair one. 

Chairman. 

2081. What would be the additional cost per 



Chairman. — continued. 

acre of your plan ? — I think no additional cost- 
none whatever. 

2082. Is there anything else you would like to 
add to your evidence ? — I can only say that I 
should be pleased to enter into any arrangement. I 
should be able to show it to you on a small plan 
in my own garden ; potatoes free from disease 
besides those that will be diseased in the ordinary 
course. I think that a very fair test on a small 
scale. 

Mr. Macdonald. 

2083. Is your garden an inclosed garden?— 
Yes, with low walls about 4 feet high. 

2084. What is the area of the garden?— I 
should think it is about 500 feet long by about 
200 feet broad. 

2085. Then ike area is inclosed within those 
walls all round ? — Yes; we take the middle bed 
for the potatoes. There is a large bed running 
through the centre, and we take that for the 
potatoes. 

2086. That is entirely free from disease?— 
No, I cannot say so this year ; it has been. 

2087. Under your process it has been? — Yes, 
and I had a path between those growing free 
from disease, and those growing diseased, and 
they have been pei'fectly free up to the path, 
and diseased on the other side, about 4 feet. 



Mr. Worthington G. Smith, f.l.s., called in ; and Examined. 



Chairman. 

Mr. Smith, 2088. You have taken a great interest in the 
f.l s. potato disease ? — A very great interest. 

2089. You were the first, I think, to draw the 

? ublic attention to the question of rest spores ? — 
es, I was the first to complete the life history 
of both the Peronospora and the Fusisporinm. I 
discovered the resting spores of both. 

2090. That, I think, is thoroughly acknow- 
ledged by the Botanical Department of the 
British Museum ? — I have not been informed to 
the contrary. I have brought a drawing of the 
potato fungi, and ns it is very difficult to give 
a complete idea of the extreme minuteness of 
them, I have also brought a drawing of the green 
fly, a very common insect on the potato plant, and 
drawn to the same scale as the fungi. 

Mi - . Macdonald. 

2091. Is that a copy of what was produced by 
Mr. Dyer? — No, it is an original drawing made by 
myself. For the sake of analogy (exhibiting a 
drawing) this is a drawing of a green fly to the same 
scale us these fungi, and you will see from 
the size of the fly that it is almost impossible to 
conceive of the minuteness of the fungi. This 
green fly is so large in comparison with the fungus 
that thousands of the spores could go inside the 
body of it. It is not very infrequent to find the 
spores in the antennaj, legs and body, ofthis animal. 
The two drawings togetb er give a very good idea of 
the minuteness of the fungi. I have also brought 
photographs of the resting spores. They are very 
difficult to take, because the potato is an opaque 
object, and it is most difficult to get light into the 
microscope. The spherical bodies are the resting 
spores. 



Chairman. 

2092. Are these streaks what are called the 
mycelium? — Yes, the spawn, or mycelial threads. 
They correspond with the streaks seen in the 
photograph. 

2093. Are these photographs from nature ? — 
Yes. I have also a microscopic slide set in order 
here, with the same resting spores visible. 

2094. Could you give us some general state- 
ment about this matter ? — I have carefully writ- 
ten out a statement if you will allow me to read 
it. I attended to your questions with great at- 
tention during the examination on Friday last, 
and I think 1 have got the answers in tolerable 
sequence. The nature of the fungus first in order 
of the potato disease, Peronospora infestans, a 
fungus which invariably accompanies the murrain, 
has probably been fully described to the present 
Committee ; first by Mr. Dyer, of Kew, and next 
by Mr. Carruthers, of the British Museum; so 
that it is unnecessary for me to refer to it again 
in detail. A fact unaccountably lost sight of by 
many botanists is, that there is a second fungus 
parasitic upon tho potato plant, second in order 
with the Peronospora, and almost equally viru- 
lent with it. This second fungus is named 
Pusisporium solan i ; it commonly grows in com- 
pany with the first upon potatoes. Like the first, 
too, it disorganises by contact, and it is almost, 
if not quite, as powerful in causing the utter 
destruction of the potato crop as the Peronospora 
itself. Both these fungi go to rest in an egg con- 
dition; the eggs, or “resting spores,” as they 
have been termed, of Peronospora , are capable 
of remaining in a hybernating state in the 
ground for a period of from ono to three 
years before they show any signs of renewed 
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Chairman — continued. 

life ; whilst, the resting spores of the Ftisu- 
poiium seldom hybemate for a period larger 
than from three months to one year. It is a very 

S matter to destroy the fruiting branches of 
fungi whilst in a growing state, but the 
resting spores are able to resist climatic extremes 
of moisture, dryness, frost, and heat. The resting 
spores of both these fungi continue to hybemate 
whilst climatic conditions remain unfavourable 
to their active growth ; but on the advent of a 
favourable amount of humidity and warmth they 
start into renewed life, and in the first instance 
grow on nny material at hand provided it is not 
caustic or corrosive. Microscopic fungi arc com- 
monly prepared for prolonged examination in 
glycerine, and nothing is more common than to 
see the spores of the potato fungus (and the spores 
belonging to many other fungi) growing in 
glycerine. The sudden onslaught then of the 
potato-murrain each successive autumn is caused 
by the advent of exactly sufficient warmth and 
humidity to suit the germination of the resting 
spores. The resting spores or eggs of both the 
Feronospora and the Fusisporium rest on and in 
the ground everywhere, especially in damp places 
and amongst decaying vegetable refuse. When 
these eggs at length burst they generally pro- 
trude threads which carry seeds or spores, and 
these seeds are set free in uncountable millions. 
These seeds sail through the air, and such as 
fall upon potato plants rapidly gain an entrance 
to the interior tissues of the host and cause its 
corrosion nnd destruction. No doubt living rest- 
ing spores together with fungus spawn are often 
planted with potatoes, and when this is the case, 
the disease commences with the tuber and works 
upwards, whilst in the former case, i.e., when the 
germination of the resting spores takes place upon 
the neighbouring ground, the leaves are the first 
parts attacked from the air, and the disease works 
downwards to the tuber. Diseased potatoes when 
planted often produce perfectly sound crops, for 
it by no means follows as a rule that because a 
potato is merely discoloured and f diseased ’ as 
potato growers say, that it must invariably cany 
within itself healthy liybernating spawn or hyber- 
xiating spores, or seeds of the murrain capable of 
reproducing the disease. When potatoes once 
have the murrain decidedly upon them, cure is 
perfectly hopeless ; the potato plant is permeated 
by a poison hostile to and potent against its life, 
and no treatment can possibly renew the corro- 
ded and putrescent tissues of the potato plant. 
The position of the potato in a case like tins is 
equally hopeless with that of a liumau subject 
under the last stage of blood poisoning or con- 
sumption. The above being my opinion of the 
hopelessness of cure, I will concisely confine my 
remarks to the answering of two main Questions, 
viz.: 1st. Why does the potato plant fall such an 
easy prey to the murrain? 2nd. Is it possible to 
prevent or pnlliate the destructive virulence of 
each annual assault of the fungus ? Why does the 
potato plant fall such an ea6y prey to the murrain? 
A'ly answer to tln3 is, that although there are 
many well-known instances of bad attacks 
of the murrain falling upon well-cultivated crops, 
yet as a rule (and taking an average of the 
general mode of culture throughout the country) 
potatoes are badly stored, badly planted, badly 
cared for, and, as a rule, carelessly anil ignorantly 
thrown out of health. It must not be forgotten 
0.123 — Sess. 2. 
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that the potato is not a hardy plant with us ; it 
leads a comew hat unnatural life under adverse 
conditions, and it requires nursing. When 
potatoes are stored, they require, as conditions 
of the first importance, both dryness and coolness, 
whilst, as a rule, potato growers subject their 
potatoes to moisture and over-heating. Stored 
potatoes are commonly piled in heaps during the 
entire winter, and in these death-heaps the 
potatoes get braised, heated, and thrown com- 
pletely out of condition. Stored potatoes are 
commonly in a hotbed of disease. The potato 
tuber, thus fermented and damaged, is now com- 
monly cut into pieces, and the pieces, whilst 
still wet, are too frequently placed in the fur- 
rows of the ground in actual contact with rank 
dung and refuse, this material being saturated 
with spores aud vermin of all sorts. The potato 
has, by this time, more or less lost its consti- 
tution, aud the position in which it is planted 
too often adds to its troubles, for when potatoes 
arc grown in marshy places and on flat alluvial 
plains, they require a different mode of culture 
from the saiPe plants as grown in dry calcareous 
earth. As a rule, too, potato growers crowd 
their plants too much together, and the potatoes 
are in as bad a plight for contracting disease 
as human beings and other animals are, when 
constantly kept in over-crowded, ill-ventilated 
places. The murrain of potatoes is not confined 
to the potato plant, for it attacks with equal 
virulence (especially has this been the case 
during recent years) the tomato. This latter 
plant, like the potato, requires special care in. 
cultivation ; and where this care is not forth- 
coming, the whole crop is utterly lost. The 
murrain also attacks various wild plants in 
this country (principally members of the family 
to which the potato belongs) ; but these plants 
being healthy, hardy, and natural to the soil and 
climate, throw off the murrain with ease, and 
rarely succumb. Records of facts of this class 
could be multiplied to au almost indefinite 
extent; hardy native and uncared for subjects 
escape, whilst introduced subjects fall. For 
instance, there is a well-known disease of house- 
leeks named Endophyllurn semperoivi. This is 
of the rarest possible occurrence on the hardy 
common houseleek of our roofs and gardens ; but 
when the disease once gets amongst exotic 
species of Sempervivium, it completely destroys 
every plant. It is the same with the hollyhock 
disease, Puccinea malwcearum. The old hardy 
single hollyhocks of cottage gardens throw off 
the disease with ease, whilst the tender, highly- 
cultivated garden varieties are utterly destroyed. 
Peaches, when grown on walls and exposed 
places, fall a prey to a disease named Ascomyces 
deformans, a disease almost unknown amongst 
peaches when carefully grown in fruit houses. 
Late fruiting garden peas are often completely 
destroyed by a fungus named Erysiphe martii, 
but this fungus has very slight effect on the 
hardy wild peas. The following observations be- 
long to a similar class of facts. A race-horse may 
be as healthy as a waggon-hovsc, and may be 
able to live os long a life; and a well- 
tended spaniel sis healthy as a Scottish 
shepherd dog ; but one must be cared for in 
a different style from the other if life and 
health arc to be equally satisfactory in both. I 
conclude, therefore, that the potato plant would 
l 4 not 
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Chairman — continued. 

not fall such an easy prey to the murrain if it 
received greater care in its general storage, 
planting, and cultivation. It now too often falls 
a prey to the infectious murrain in the same way 
as the unclean and improperly fed human beings 
of populous districts fall before certain diseases, 
whilst clean, well fed, and healthy individuals 
escape. Healthy, or apparently healthy, potato 
plants may occasionally succumb to the murrain 
m the same way as a doctor may occasionally die 
from fever communicated by a hospital patient. 
The second and last question, “ Is it possible to 
prevent the destructive virulence of each annual 
assault of the fungus ” ? is far more difficult of 
satisfactory answer. I, however, most certainly 
consider a great reduction of the amount of 
disease to be quite possible. The attacks cannot 
be mitigated by cure, but a strong attempt might 
be made towards the prevention of the murrain. 
"With a correct knowledge of the nature and 
cause, nearly every 'known disease can be pre- 
vented or palliated, especially when there is a 
specific poison in the case as with the potato 
disease. As for stamping out the murrain, or 
isolating cultural experiments to an island in the 
sea, a short distance from the shore, any such 
attempt would be utterly futile. Spores are pre- 
sent everywhere, and can no doubt be carried 
through the air across a sea or ocean, as readily 
ns over a hedge. Spores everywhere sail with 
the wind, and at the same speed. Nothing 
is better known than the descent of spores, pol- 
len, and other miuute organisms on to ships 
in mid-ocean. If potatoes were taken into an 
island in the middle of the South Pacific, or trans- 
ported upwards for miles into the air, or submerged 
lor years in a river, they would yet be liable 
to contamination from the Feronospora, for the 
spores of the fungus are everywhere. The 
resting spores have been kept alive for three 
years simply in pure water, and they germinated 
after this time. In fact, the only way to satis- 
factorily see the ordinnry spores germinate is in 
water. I have for many years been in the habit 
of constantly using the microscope, and I have 
found the spores of the potato fungus on the most 
diverse objects, and from the most diverse positions, 
showing that the spores must have been blown 
for lung distances in every direction. Now sup- 
pose the statement to be correct (although it is 
not correct) that the spores of the potato fungus 
are not carried far by the wind, are there no other 
means of dissemination at band than disturbed 
air ? Suppose a fox or hare runs through a field 
of infected plants, and then goes off to non- 
infected districts, he will carry tens of thousands 
of sporeB in his coat. Suppose a bird alights 
amongst infected potatoes, when that bird flies off 
he will carry tens of thousands of spores in his 
wings, and discharge them into the air as he sails 
over the country or the sea. The innumerable 
beetles, flies, moths, butterflies, and grubs found 
amongst potato plants commonly swarm with 
spores. When a farmer goes into his infected 
fields he inhales the spores into his lungs, and 
when be eats his fruit from the walls of his 
kitchen garden, he takes the spores into his 
stomach. From the above it will be clearly seen 
that any idea whatever founded on stamping out, 
cau ouly be a wild dream. Prevention is the 
only means worthy of a moment’s consideration. 
In my opinion a careful selection of tubers is 
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first required. Many varieties of potato are 
known to be less liable to disease than others 
and these varieties might be authoritatively re- 
commended for cultivation, especially in those 
districts where the conditions for the spread of 
the potato disease are favourable, as in the low 
terraces and plains belonging to rivers and in 
humid districts. The fact that some varieties of 
potato are highly susceptible to disease will not 
admit of doubt, and such varieties should be con- 
fined for culture to greenhouses and calcareous 
or other suitable soils. We have facts of n 
similar class in the human family; for instance 
some persons are constitutionally highly subject to 
zymotic diseases, as typhoid and diptheria ; other 
persona cannot go near a hay-field without con- 
tracting hay-fever. In opposition to being highly 
subject to special diseases, certain other individ uals, 
both animals and plants, are equally able to throw 
them off. In a paper read by me before the 
Scientific Committee of the Royal Horticultural 
Society, I detailed some experiments in which I 
inoculated, by actual grafting, the tubers of dis- 
eased potatoes into those of sound ones ; in some 
instances a thick slice of a highly diseased potato 
was spliced into the substance of a sound one ; 
the constitution of the host potato was, however, 
in some instances, so robust, that the host grew 
well, and with no effects of disease in its after- 
growth. I have also carried out similar experi- 
ments with the fungus of the hollyhock disease, 
and other plant diseases, and always with like 
results, viz., that, infection was something simply 
impossible with sturdy plants. These facts also 
find a parallel in the human family, in the applica- 
tion of vaccine from the cow. In some individuals 
vaccination is entirely withou t effect as regards the 
production of cow pox. It may therefore be re- 
garded as a certain fact that robust, early ripening 
varieties of potatoes might be selected for general 
cultivation with advantage. In the next place, it 
might be recommended that all potato tuber6 
should be preserved through the winter in a per- 
fectly dry place, and dusted with some caustic 
material. Thirdly, the cut tubers should never 
be placed in the furrows till the cut surfaces of 
the potato have healed, and never, under any cir- 
cumstances, should they be placed directly on to 
farm yard manure, or over-crowded, as ihey com- 
monly are, in the furrows. Fourthly, special 
cultural directions might be printed for the proper 
growth of potatoes on peaty, sandy, loamy, calca- 
reous and other soils Lastly, all potato refuse 
should be completely burnt every autumn, and 
never, under any circumstances whatever ploughed 
in. If directions like these were scrupulously at- 
tended to, my belief is that the potato plant would 
in a few years be able to throw off attacks of the 
disease as easily as now does the wild plant 
of our hedgQB, the common bittersweet, Sola- 
rium dulcumara. Apiece of ground (the num- 
ber of acres to be afterwards decided upon) 
might be selected as an experimental garden, and 
a responsible director appointed. This piece of 
ground should be situated on an elevated, exposed 
plateau on a thirsty calcareous soil. Many such 
positions are to be seen in Bedfordshire and 
elsewhere where the chalk comes to the surface. 
The gardens at Kew and Chiswick are entirely 
unsuited to the purpose. All farm-yard manure 
should be discarded, and chemical manures only 
used. Varieties of the potato known as early n- 
peners 
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peners and potatoes with the strongest constitu- 
tions only should be grown. Late ripening in a 
potato is a fatal defect in the hardiest plant, for 
all experience shows that sooner or later a late 
ripener is certain to succumb before the murrain. 
These early and hardy potatoes should be conti- 
nually crossed and recrossed, so that by constant 
selection and improvement the production of hardy 
new varities might be secured in succession. 
Such new forms as these grown in a favourable 
geological position, and under the best cultural 
conditions could hardly fail to be the precursors 
of hardy new races. On the experimental garden, 
a store shed should be built capable of preserving 
the potatoes in perfect dryness during the winter, 
and the seed tubers should be preserved in a 
slightly cautic material. All apple growers know 
that unless they keep their apples perfectly dry 
during the winter every fruit will be destroyed 
by a fungus named Oidium frunctigenium. Now, 
stored potatoes are equally valuable with apples, 
and they demand and deserve equal care. In a 
garden such as here described, many sturdy 
varieties would without doubt soon be produced : 
these varieties would have a considerable market 
value, and an experiment of the nature indicated 
could probably lie made to pay its own expenses. 
But although rules like these may be useful, the 

§ reat and difficult question is, how can such rules 
e made everywhere known in Great Britain ? 
How can all potato growers be made to under- 
stand and appreciate the probable benefit belong- 
ing to a careful adherence to a certain strict code 
of regulations? Not one potato grower in a 
hundred knows anything about the exact 
nature of the potato murrain, the majority 
of farmers do not know whether the disease 
is an insect, a fungus, or a gas ; whether it 
is caused by a fog, rain, or a thunderstorm ; 
what it is, whence it comes, or where it goes, they 
have no idea. It is a small minority only of 
potato growers who buy agricultural, horticul- 
tural, and farming newspapers. A comparatively 
few only are members of our great Agricultural 
Societies, and potato growers may be said, as a 
rule, to know little or nothing more of the potato 
and the murrain than that they every year see and 
propagate both. My suggestion then might be 
as follows : —In the first place, a notice might be 
printed and sent to all the post offices and police 
stations in the kingdom, the notices to be exhi- 
bited in some public manner, so that they might 
be seen by all persons. The notice might be to 
the effect that a strong attempt was about to be 
made towards the mitigation of the potato mur- 
rain, and that any person who had a certain num- 
ber of acres of potatoes under cultivation, and who 
wished to possibly secure himself against the 
usual annual loss, might obtain information of the 
means proposed to he taken at the nearest post 
office or police station. On applying at the office 
or station, each applicant might be furnished with 
a paper, to be filled up with a statement of the 
number of acres under cultivation, the usual mode 
of culture, storing, &c., the variety usually grown, 
with other particulars as to soil, &.C., which it is 
unnecessary for me here to write out in detail. 
This paper should be posted on to some society, 
office, persons, or person in London or elsewhere, 
for consideration ; suitable replies should then be 
ready for posting back to the applicants, and, in 
some instances, personal advice or inspection of a 
0.123 — Sess. 2. 
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district and its surroundings might be given if de- 
sirable; but always on condition that the recipient 
of such advice, printed or personal, not only pro- 
mised to act upon the advice given, but also agreed 
to fill up another printed form of results, for com- 
parison with the results received from other sources 
at the end of the season. The results and expe- 
riences thus obtained from different quarters of 
Great Britain, as to the varieties of potatoes grown, 
the modes of storing, general culture, average 
losses, and other particulars, should then be care- 
fully tabulated by the society, person or persons 
above mentioned. These persons should be well 
acquainted with potatoes in their different varieties, 
their constitution and culture, and well acquainted 
with the exact nature of the murrain by which 
potatoes are now so badly afflicted. Results thus 
obtained would probably form a good foundation 
for a complete knowledge of the exact requirements 
of the potato plant under the different climatic and 
geological conditions peculiar to Great Britain. I 
am not much in favour of subjects of this class 
being relegated to societies and academies. It too 
often happens that bodies of this class effectually 
smother a subject with a maximum of words and 
a minimum of work. Provided a competent 
person could be found, I am in favour of the ap- 
pointment of one absolute responsible ruler and 
master ; a person who should be allowed to take 
the entire subject of the potato murrain in hand 
for a series of years on liis own responsibility. If 
such a person could be found, any number of sug- 
gestions or facts might be submitted for conside- 
ration or tabulation, but provided the responsible 
leader of the investigation had the requisite 
knowledge and experience, he should be allowed 
to work out his own ideas in his own manner. I 
have now sketched out, as I see them, the 
broad outlines of the practical side of this 
great and important subject. I have pur- 
osely refrained from entering into minute 
otanical details ; most of these details are 
now undisputed and known to all competent 
botanists. I have also purposely refrained from 
entering into cultural, chemical, climatic, and 
geological details and statistical details of all 
sorts, and have purposely adverted to no 
potato or potato raiser by name. The salient 
outlines of the subject are first wanted, and if 
these outlines as now indicated by me are ac- 
cepted, all the details with which such outlines 
must at length be filled, will be forthcoming. 

2095. Have you any particular reason for call- 
ing it murrain? — No, murrain means a bad, in- 
fectious, and fatal disease generally ; often a blood 
poisoning disease amongst animals. 

2096. You take it as indicating the same as 
blood poisoning in animals? — Yes. 

2097. Did you say at the beginning of that 
valuable paper, that there were two kinds of 
fungi? — Yes, two distinct fungi ; Peronospora 
infestans and Fusisporium solani. The latter is 
called Fusisporium, because the spores are spindle 
shaped, they are fisiform ; the two fungi are per- 
fectly distinct, but they grow together. 

2098. Are they different in appearance ? — 
Somewhat different in appearance. They arc 
drawn on that sketch. Here is a sketch of the 
Peronospora, and this is the Fusisporium. 

2099. Have they ever been confounded by some 
eople as being one fungus? — No, they have never 
een confounded. 

M 2100. Is 
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2100 Is the Peronospora infestans much more 
'" ’T numerous and much more important than the 
“ yg U Q other? — Not. much more. I think the Fttsis- 

porittm has been carelessly overlooked. 

2101. Do you ever get one without the other? 
— Sometimes. 

2102. But practically ?— Practically not. 

2103. You said there was a difference in the 
mode of propagation of the two, or of the time 
the spores remained. Will you tell us what the 
difference is between the two? — They are dif- 
ferent fungi, and no doubt Mr. Dyer and Mr. Car- 
ruthers have fully described the/Vm/o^ora. The 
Fusisporium forms a dense mass of transparent 
threads on the leaves and tubers of the potato 
plant. One commonly sees it like a cornfield 
with tens of thousands of threads, and each thread 
bearing a spore on the top in the shape of a 
spindle. That spore breaks into four pieces as 
you will see on this drawing, and each of these 
four pieces at length forms a resting spore, falls 
on to the ground, and goes to rest for tnree months, 
or sometimes for a year. 

2104. Can it rest for more than a year? — I 
have never known it to rest for more than a year. 

2105. The Peronospora can rest for three years ? 
— Yes, I have kept it in a resting state for three 
years. 

Mr. Macdonald. 

2106. In glycerine? — No; in water. 

Chairman. 

2107. Practically, you say, one is not found 
without the other ? — Practically one is not found 
without the other; they commonly grow in com- 
pany with each other. 

2108. In considering this question, practical 
men need hardly take into account the fact of 
there being two distinct fungi ? — No, because 
any successful treatment of the one would be 
certain to be successful with the other. 

2109. Is there any possibility of the two fungi 
being really two modifications of the same plant? 
— No, I think not. 

2110. There is no doubt if you have propa- 
gated each from its own seed? — Yes. 1 have 
grown each from its own resting spores many 
times. 

2111. There is no suggestion as to there being 
two sexes? — No, you get the two sexes in the 
Peronospora. These ( referring to a drawing) arc 
bladders formed on the threads of the mycelium, 
and the larger bladders are the female bodies, 
there are also smaller bladders, aud those smaller 
bladders are, male organisms. If two female 
bodies come in contact you never have any other 
further result, and if two males touch you never 
have any further result ; but if one of the male 
bodies comes in contact with the .female, the 
male protrudes a sort of beak into the side of the 
female organism, and the contents of the male are 
poured into the body of the female; the male then 
perishes and drops away, and the beak is left in 
the body of the female. The resting spore ma- 
tures itself and goes to rest for three months in 
the Fusisporium, or possibly for three years or 
more in the Peronospora. These observations have 
been repeatedly confirmed. I have not the 
slightest doubt about the correctness of them, be- 
cause the phenomena are not peculiar to the fun- 



gus of the potato plant, but they apply equally 
to many other allied fungi. The phenomenon u 
perfectly well known, 

2112. There was a difference of opinion be- 
tween some of our scientific witnesses, Mr. Dyer 
on the one hand, and Mr. Carruthers and Profes- 
sor Baldwin on the other, as to whether this 
disease was in the country before 1844 ; what do 
you believe on that subject ?— I decidedly believe 
it was here a long time before 1844. 

2113. And that it only developed itself?— And 

that it gradually developed itself with the culti- 
vation of the potato plant. 

2114. In 1844 ? — Yes, but we have records of 
it being present long before then. 

2115. Could there be auy possibility that one 
of these fungi could have been here before, and 
another one have come in 1844; could you 
attempt to reconcile the discrepancy in the evi- 
dence in that way ? — The facts are well known 
that both the fungi of the potato disease were in 
Europe before 1844. 

2116. And to any considerable extent?— The 
facts are not fully known in detail ; we have re- 
ports of them from different parts of Europe. 

2117. Could you tell us anything more fully 
upon that subject, or could you tell us anything 
to show that it was in Europe before 1844 and 
1845 ? — In the proceedings of the Koyal Horti- 
cultural Society and elsewhere there are long 
statements of the dates of the different appear- 
ances of these fungi, but. I cannot remember all 
the dates or the places. 

2118. Your opinion is that it was here before? 
— Yes, most decidedly. 

2119. How do you account for that tremendous 
outbreak which took place in 1846 if it was an 
old disease ? — It is difficult to account for such a 

{ ilienomenon ; the disease possibly existed in a 
iatl state, but did not get recorded till it was very 
bad indeed. Epidemics are known to be subject 
to sudden acceleration. 

2120. Now about the resting spores, do you 
think the resting spores are the principal mode 
of propagation of the disease ? — It must he almost 
the only mode of propagating the disease from 
year to year. 

2121. Do not a good many scientific men say 
that the mycelium, the body of the plant, carries 
the disease over as a rule from one year to the 
other ; there is a difference of opinion in that, I 
think ? — There is not a very decided difference 
of opinion ; the mycelium is known to be capable 
of hybernation, and possibly under favourable cir- 
cumstances the mycelium may live through the 
year, but I should say not as a rule. Hibernating 
spawn of the potato fungus is one of the rarest 
objects known to botanists. It has only been seen 
by a few observers, and on rare occasions. Of 
course the mycelium of the common mushroom 
hybemates in a very similar way ; it rests in the 
“ bricks,” as they are termed, of the mushroom- 
spawn dealers. 

2122. Then you think the mycelium has very 
little practical effect in carrying it over ?— No, 
I think it is virtually preserved from year to 
year by the resting spores. 

2123. Do the resting spores adhere chiefly to 
the potato, or remain in the soil, or remain with 
the stalks ? — They are extensively found in 
the old exhausted seed potatoes in the autumn, 
at the time of lifting. 

2124 Inside 
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2124. Inside tliem, or clinging to the surface ? 
— They are inside. 

2125. Then it is impossible to get rid of them 
by aDy operation without killing the potato 1 — 
The seed tuber is an exhausted tuber, from which 
the potato plant lias been grown ; it is already 
dead in itself, but it swarms with living germs of 
the potato fungus. No doubt the old seed tubers 
should be burnt. 

2126. Is it only in those potatoes which appear 
diseased and which we can detect as diseased, 
or do the resting spores remain in some potatoes 
which are impossible to detect from really healthy 
potatoes ? — I do not think the resting spores as 
a rule ate present in potato tubers at all when 
planted; they are generally present in the old 
potato refuse of the previous year, the refuse that 
is thrown on the dunghill in the autumn. It is 
very common to find the resting spores in the 
dunghill; I have often taken them from such 
positions, and found them in the juice which 
exudes from the dunghill, when potato refuse has 
been incorporated with the dung. 

2127. I suppose you agree that the general 
propagation of the disease, once the summer 
has come, is by an infinite number of ordinary 
spores which remain over the winter. Do you 
agree in that view taken by the other witnesses 
as to the production in July or August of the 
disease?— The explanation of the appearance of 
the disease in July is, that the resting spores which 
have hybernated in the ground, or in dunghills, or 
on vegetable refuse, or at ditch sides, grow in those 
positions on the ground, throw up threads, and 
set free spores of a different nature from the nature 
of resting spores. The simple spores, borne on 
the threads, now sail through the air. 

2128. What do you call those spores ; ordinary 
spores ? — They are commonly called conidia, or 
dust-like spores. 

2129. Do you agree with Mr. Dyer and Mr. 
Carrutliers as to the immense number of these 
conidia ? — Y es, they are innumerable. 

2130. And that is the manner in which the 
disease spreads, from a few plants to a great mass 
of plants ? — Yes, provided the mass is in a fitting 
state to fall an easy prey to the spores thrown off 
from a few. 

2131. Is there any great object in a practical 
farmer getting rid in nis seed potatoes, and in 
his dunghill of the materials for propagating the 
disease, if another man within half-a-mile plants 
diseased potatoes from which afterwards sail into 
his field ? — I do not believe that perfectly healthy 
plants will take the disease as a rule. 

2132. You have said that the spores will glow 
on any material which is at hand, as well as on 
the potato ? — Yes, provided it is not caustic, 
dry, or burning. 

2133. Will it propagate itself on other matters ? 
— Yes, it will make a beginning, so as to set 
free the first spores in the air. 

2134. Would it grow on the wood or leaves 
of an ordinary plantation, and send out fresh 
spores to seek the potato plant? — Yes; the 
resting spores will grow in any possible position 
and develope fresh spores, provided there is proper 
warmth and moisture; the resting spores give 
rise to the secondary spores. 

2135. In any considerable numbers? — Yes; 
large numbers. 

2136. Have you tried that experiment? — Yes, 
0.123— Sess. 2. 
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I have constantly repeated experiments and ob- 
servations of this nature. 

2137. Have you seen them grow on such tilings 
as woods and trees ? — It is perfectly well known 
that the resting spores will remain alive and grow 
on wood, paper, rags, vegetable and animal refuse, 
and in fact on the most diverse materials. 

2138. We have not had that fact. I think, from 
any other witness ?— Many such facts have been 
published by different botanists. 

Sir Edmund Filmer. 

2139. They will live anywhere? — They will 
erminate on any material provided there is suf- 
cient. moisture and warmth, and in this primary 

position produce the first spores of the plant. 

Mr. Storer. 

2140. That accounts for its appearing in wet 
summers, I presume? — Yes. With the advent 
of the rains of early autumn, these resting spores 
burst on the ground. They first of all grow 
on the ground, or in, or on, refuse. 

Chairman. 

2141. If potatoes ai'e planted each second year 
in the same field, would you expect that the 
action of the resting spores which remain in the 
ground would be very serious? — Yes. 

2142. If potatoes were only plauted every 
fifth or sixth year, you would not expect such 
an effect from the resting spores in the ground ? 
— No, I should think the resting spores would 
perish in five or six years. 

2143. You think they would perish in three 
ears, do yon ? — I should think after three years, 
t is a very wonderful fact that they can live 

for three years, but I know it to be a fact. 

2144. Then, you think if people planted po- 
tatoes every second year in the same field, they 
would be more liable to take diseases than if they 
waited a longer lime ? — Yes. 

2145. There would be a great difference in 
the per-centage of disease? — Yes. 

2146. I do not know whether you are aware 
that that is a common habit in a large portion of 
Ireland ? — Yes. 

2147. You have no doubt spores sail in the 
air? — Not the slightest doubt. 

2148. And, in fact, that the disease is propa- 
gated by means of the atmosphere and the wind ? 
— Yes; I have not the slightest doubt of it. 

2149. And you think they sail many miles? 
— Yes, any number of miles; wherever the wind 
goes, there also the spores are carried. 

2150. When the disease is propagated from one 
plant to the other, during the summer, the dis- 
ease invariably commences with the leaves, does 
it not? — Yes. 

2151. But if it is sown with the seeds, or if it 
remains in the soil, it commences with the tubers ? 
—Yes. 

2152. Do you think the ordinary potato pit a 
bad way of keeping potatoes in the open air? — 
Yes, very bad indeed; the worst possible way. 

2153. You do not think the coldness of the 
open air .piles in the field make up in any way 
for tlxe superior ventilation of the loft? — No, but 
potatoes are frequently preserved from the cold 
m the fields; it is very common to see them pre- 
served from the frosts. 

2154. They put straw on them to keep away 
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Chairman — con tinued. 

the froet ; you are in favour of this ; that seed 
potatoes should be kept in some dry and cool 
place? — Yes. 

2155. Do you think the stalks ought to be 
burnt each year ? — Yes, certainly. 

2156. Do you think that is an important 
matter? — A most important matter. The old de- 
caying stalks are commonly full of resting spores. 

2157. Do you think it would increase the per- 
centage of sound potatoes in the district, if there 
was a law that the stalks should be burnt by 
some local authority? — Certainly, I do; the 
stalks and potato refuse are the chief propagators 
of the disease. 

2158. Do you think it would be worth legisla- 
tion on the subject? — Yes. 

Sir Edmund Filmer. 

2159. And diseased potatoes too ? — Yes. 

Chairman. 

2160. Are you aware that diseased potatoes in 
Ireland are generally given to cattle or pigs ? — 
I have heard so. 

2161. Does any bad effect follow from that? — 
No worse effect than ploughing in the potatoes, I 
should say. 

2162. Is there a worse effect than burning the 
potatoes ? — Burning potato refuse of all sorts is 
of the highest importance. 

2163. But are not these potatoes generally 
boiled before they are given to the animals ? — 
Not invariably. 

2164. If they were boiled, could the disease 
be carried over then ? — No; boiling would cer- 
tainly destroy all trace of the disease, the same 
as fire would. 

2165. So that you think it would be a bad plan 
to give the potatoes raw to cattle or pigs ; that 
the disease might be carried over through the in- 
testines of animals? — Yes. 

2166. But if the potatoes were boiled first? — 
— That would certainly destroy every germ of 
the fungus. 

2167. Then you think that something depends 
on the way in which potatoes are cut, and the 
way in which they are put in contact with suit- 
able manure ? — I have always thought so. 

2168. "Would dipping them in lime and water 
be of any use ? — Dry quick lime in powder is the 
best material, but I think I should advise scorch- 
ing on a surface of heated iron. 

2169. You said there was a difference in the 
way potatoes should be planted and treated in 
wet places and in dry; what difference would 
you make between planting in the two kinds of 
soil ; you did not dwell much upon that subject ? 
— I purposely omitted dwelling on that subject, 
because it is so intricate and complicated in all 
its details. I should have to go thoroughly into 
manures, the geological nature of the soil, and 
the climatic conditions. 

2170. Supposing you have wet land that has 
been drained and cannot be drained any more, or 
is not likely to be drained any more, what addi- 
tional precaution would you take with regard to 
that wet land? — I should not like to answer 
without proper consideration such a difficult ques- 
tion. I should not choose such land for growing 
potatoes, but it is by no means impossible, with 
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proper deep trenching and drainage, to make 
otherwise unsuitable land fit for growing pota- 
toes. 

2171. There are a great many spots in Ireland 
where they cannot get any dry land ; have you 
any special recommendation you would give 09 to 
those ? — I might, on further consideration, write 
out recommendations. With deep furrows and 
high ridges potatoes might in most places be kept 
from a superabundance of wet. 

2172. You say this potato disease attacks other 
plants. It attacks a small per-centage of them, 
the tomato ? — Yes. 

2173. That you think is because those plants 
are growing in a more natural manner, and are 
hardier ?— -Yes. 

2174. And consequently, if we get a hardier 
kind of potato, it will resist in the same way ?— 
Quite so. 

2175. I do not think you dwelt on the question 
as to whether the potato being a long while away 
from the seed, under the ordinary system of cul- 
tivation, becomes more delicate and less capable 
of resisting disease, the potato being propagated 
year by year through the tubers, and not from 
seed from the potato flower. Have you thought 
of that question ? — Yes, I have thought of that 
question a great deal. 

2176. What are your views on that subject? 
— My impression is that the potato plants would 
be better if produced from the seeds from the 
berries, not invariably from the tuber or cut 
tubers. 

2177. Do you think that, being 20 or 30 years 
away from the seed, and being propagated 20 or 
30 years from tubers, distinctly deteriorates the 
plant in its power of resisting the disease ? — Yes, 
that is my impression. 

2178. Consequently, you deduce from that, 
that we ought to have fresh varieties every 20 or 
30 years?— Yes, frequent seedling varieties. 

2179. After what period do you think a va- 
riety of potato gets more delicate ? — I have not 
had sufficient experience to answer that question. 
There are so many varieties of potatoes that it 
would be difficult to answer such a question so as 
to make an answer apply to all alike. One wants 
to know the particular variety of potato and the 
circumstances under which it has been grown. 
Potatoes are very different from each other in 
their constitutions. A potato grower would best 
be able to answer the question. 

2180. You dwelt a good deal upon having 
early potatoes ; is that to escape the rains at the 
end of July or tho beginning of August? — No, 
not to escape the rains, but to escape the spores 
of the fungus, because the spores of the fungus 
are seldom seen till July. 

2181. Why are the spores of the fungus sel- 
dom seen; would not they get earlier with earlier 
potatoes, or does the weather make them develope ? 
— It appears to be the weather. There is a 
certain law of nature, that these spores are to 
sleep for a certain number of months, aud they 
invariably waive up at the end of a certain num- 
ber of months, just the same as birds, flowers, and 
insects return at a particular time. 

2182. Would there be any danger if the pota- 
toes were got earlier that the disease would get 
earlier too ?— No, I think not. I have thought 
over that subject, and it is difficult to say, but I 
should think not at present, though it is possible 
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Chairman — continued. 

that the parasite might change its nature with 
the new plant. 

2183. It would be a great point, then, to get 
your potatoes at what date ?— July. 

2184. "What part of July? — That would vary 
somewhat for different parts of the British 
Islands. I should say the month of July would 
be sufficient. 

2185. You think it is possible? — It is quite 
possible, I think. Some potato growers are always 
without disease, because they only grow early 
potatoes. 

2186. You dwell a good deal on having early 
potatoes, for that reason? — Because early potatoes 
seldom have the disease ; they are harvested 
before the disease appears. 

2187. There was one potato grower who said 
it was a good thing to change seeds from high 
lands to low lands, and gave as a reason that 
the potatoes did not ripen in the high land, and it 
was rather better bringing them down the next 
year for seed to the low land ? — I should think 
such a procedure likely to be beneficial. 

2188. What should you say would be the 
scientific reason for that? — That the potatoes 
found in the new position what they could not 
secure in the old. 

2189. Then you think it would be well to bring 
potatoes that had not ripened thoroughly in high 
lands to better lands? — -Yes, decidedly. 

2190. You have given us an idea about the way 
in which you think the Government might bene- 
ficially interfere in the growth of potatoes? — Yes, 
I have r oug hly sketched out a plan. 

2191. Would your idea be that they should take 
a single farm, or that they should take land for 
two or three farms in different parts of the 
country ? — I think a single farm would be better. 

2192. Would you see a danger of disease get- 
ting into the ground on that particular farm if 
they grew nothing but potatoes? — I believe not. 
1 have found many farms on calcareous, and 
sometimes sandy soils, where the potatoes have 
been remarkably free, as a rule, from the Perono- 
sjpora. The Peronospora sometimes avoids day 
districts. 

2193. Do you think that would be a better 
plan than offering prizes for new kinds of seed ? 
— New kinds of seed would have to be tested before 
one could become awareoftheirmeritsordemerits. 

2194. You have told us nothing about the dif- 
ferent existing varieties. You did not like to 
name any particular variety, but the Committee 
would like to know your opinion on the present 
varieties ; do you think the Champion a very ex- 
cellent variety of potato ? — It is said to be very 
good, but unfortunately it is one of tbe late 
ripeners. 

2195. And that would be your only objection 
to it? — Yes ; but a strong objection. 

2196. As a general rule, are the late ripeners 
more hardy than the earlier ripeners? — No. 

2197. The two things are not impossible; 
getting a hardy potato and an early potato? — No. 

2198. Otherwise you think the Champion to 
he a good potato? — Yes. 

2199. Are there any other varieties which are 
really healthy and strong, as far as your observa- 
tion goes? — Yes; I have noticed two specially. 

2200. Will you give us their mimes? — Oue is 
Sutton’s Red Skin Flour Ball, although that is 
not always entirely free from disease. The best 
. 0.123— Sess. 2. 
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potato I know is Patterson’s Victoria. I have 
experimented a great deal with different varie- 
ties of potatoes, and that one has always come 
out best with me. 

Mr. Arthur Moore. 

2201. Are those early potatoes 2 — No, but the 
later potatoes can be forced forward by early 
planting and manipulation. 

Chairman. 

2202. You have also said that on these experi- 
mental farms nothing but chemical manure should 
he used. Would that be to avoid propagating 
the disease through farmyard manure ? — Yes. ; 

2203. Do you believe much in the addition of 
potash for potatoes 2 — Sulphate of potass is a very 
essential ingredient as a manure for patotoes ; it 
gives some of the best results. 

2204. Is it insufficiently supplied in some dis- 
tricts, such as Ireland ? — Yes. 

2205. There is not nearly enough potash ? — 
That is the statement of agricultural chemists. 

2206. Is that your own belief? — Yes; I am 
guided by them. 

2207. There is no other chemical ingredient 
that is not supplied in sufficient quantities, is 
there ? — The 6oils of Ireland must differ in their 
constitution . 

2208. Would you say that there was a notable 
deficiency in the supply of potash as a manure in 
some districts, such as Ireland ? — Certainly. 

2209. And that there is no notable deficiency 
in the supply of any other necessary ingredient? 
— I have not sufficient data for a reply that should 
include the whole of Ireland. 

Mr. Macdonald. 

2210. You stated your belief that the disease 
had been long in the country before 1845? — 
Yes. 

2211. Have you any knowledge, or do you 
state that from experiments you have made since? 
— No ; there are many published statements in 
books and papers long before that date of the 
presence ox the disease in this country and in 
other parts of Europe. 

2212. ” I am quite aware that there were dis- 
eased potatoes, but that was the disease of the 
same description and character as the present 
disease, which you have so clearly pointed out is 
the result of the two fungi ? — Probably scientific 
men in those times did not work with the micro- 
scope as much as they do now, but everything 
points in the direction, that it really was the 
same disease then that we have now. 

2213. We have had it stated here that the 
original potato is a native of Peru. Have you 
any idea as to whether that is correct ? — Yes, 
that is correct. 

2214. So that, though you differ with those 
who state it is a native of Pern, in point of time 
you do not differ with them as to that being its 
original place ? — No ; I do not differ at, all. The 
potato plant is a native of Peru, and most likely 
the fungus is a native of Peru as well. 

2215. That is exactly what I was going to 
ask. If the potato plant is a native of Peru, is 
it very likely to have sprung from tliat very soil ? 
— Yes ; I think so. 

2216. We have hod it stated that it came with 

M 3 guano ? 
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Mr. Macdonald — continued, 
guano? — Yes, I have often heard that opinion 
mooted. 

2217. Do you favour that opinion? — I cannot 
say that I have a decided opinion on that subject. 
I have often seen the statement in print, and it 
seems to me that it may possibly be true, but I 
have no direct evidence of it. 

2218. There is no reason why it should not be 
the fact ? — No ; it is quite possible, X believe, as 
the guano came from the home of the potato 
plant, and it is a material suitable for the pre- 
servation of resting-spores. 

2219. Then the Chairman asked you why it 
was that, if already here, it appeared most 
violently in 1845 or 1846 ; may it have been that 
the season in 1846 was peculiarly adapted for the 
development of the disease ? — Yes, that is most 
likely to be a correct explanation of the pheno- 
menon. 

2220. Now, I take it from your answers, that 
you are not desirous of continuing much longer 
in dependence 011 private experiments, but you 
would rather see this matter taken up in some 
substantial way by the Government? — Yes, I 
think it is desirable. 

2221. Considering as we have bad it stated, 
that it was a loss to Ireland last year of 8,000,000 1. 
of money, do you not think that it is highly 
desirable that this should be done ? — Certainly ; 
the potato disease is now a very serious national 
loss to the country, and its combating is quite be- 
yond private enterprise, in my opinion. 

2222. Then if we had farms of the description 
that you indicate, would you think that we could 
acquire more knowledge of the enemy of the 
potato, or the murrain as you have termed it, than 
we have now ? — Yes, decidedly. 

2223. You do not think our knowledge is yet 
complete in that respect ? — Our knowledge is 
complete of the nature of the potato fungus 
and of the murrain, but our knowledge is insuffi- 
cient of the different varieties of the potato and 
their capability of resisting disease ; we are also 
very badly in want of cultural results. 

2224. I take it from your answer, there are 
soils and conditions of soil, geological and other- 
wise, that are better adapted for one class of 
potato than another? — Yes, certainly. 

2225. Would it not be a highly desirable 
extension of our knowledge, if we were able to 
point to those districts where a certain class or a 
certain kind of potato would grow, with almost 
absolute immunity from disease ? — Yes, such facts 
would be of the highest value. 

2226. That is another reason why you think we 
should have a Government farm, or that it should 
be under the charge of the Government? — Yes. 
The facts mentioned should be all gathered to- 
gether and tabulated carefully. 

2227. We have a large quantity of potatoes 
imported into this country yearly in the early 
part of the year ? — Yes. 

2228. Have you turned your attention to the 
adaptation of soils in any part of the country 
where we could produce potatoes as early as they 
are produced on the continent, that is, in Belgium 
or Holland ? — No, I have not. 

2229. One witness has stated that he believed 
there, were certain districts in the United King- 
dom and the islands adjacent where potatoes 
could be grown quite as early to go to market as 
they are in Belgium or Holland, where a great 
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deal of our potatoes have come from ? I ] Yav . 

not turned my attention to it. I think such a 
statement is possibly correct. 

2230. Now if this matter were under the care 
of the Gorvenment, should we not be able to 
ascertain in a very short time if such were the 
case ? — Yes, if the experiments were taken in 
hand without delay. 

2231. Therefore it would be a very great 
saving? — Yes, a very great ultimate saving, no 
doubt, would accrue to the nation. 

2232. X might apply that a little further than 
to the potato plant alone. There are other kinds 
of crops that come into this country. Would it 
not be desiarable that such a thing should be done 
with regard to them ? — A very desirable thing, 
sometimes other kitchen garden crops are lost. 
Entire crops of late peas for instance are often- 
times entirely destroyed by a pasasitic fuugus, 

2233. You think that, looking at it in these 
various lights, institutions supported by the 
Government, away from private enterprise, would 
be far more likely to develope the subject? — Yes, 
most decidedly. 

2234. Do you not think it seems something 
like a scandal that we should have beeu for 35 
years with the little knowledge we have of this 
matter, which is such a serious matter? — Yes, the 
knowledge is possessed by certaiu individuals, but 
it is not widely spread; the know facts should 
be spread more amongst the people generally. 

2235. And it is a knowledge wlucli concerns 
so much, not merely the health, but the food of 
the people ? — It concerns both, and the general 
wealth too. 

2236. You have given a very good description 
of placing it under proper care. You would have 
these farms placed in every possible position, in 
order that you could ascertain the climatic in- 
fluence, the geological influence, and all other 
influences that could be brought to bear if neces- 
sary, in order to produce a healthy and vigorous 
potato ? — I did not suggest farms, but one farm 
only, and the data from diverse soils and climatic 
conditions to be derived from fanners in all dis- 
tricts. The facts all to be manipulated upon one 
farm only. 

2237. You are of opiniou that the fact3 could 
be gathered from one farm only ? — The facts 
could be practically tested by the director of one 
farm. 

Mr. Ai'tlnir Moore. 

2238. Do you belong to the British Museum? 
— No: I am not au officer of the British 
Museum. 

2239. Are you attached to any scientific in- 
stitution or body ? — Not as a paid officer. I am a 
Fellow of the Linnsean Society, and a member of 
the Scientific Committee of the Royal Horti- 
cultural Society ; and a fellow or member of 
many similar societies. 

2240. You said you thought that this question 
of growing healthy potatoes was one that was 
beyond private enterprise? — Yes, entirely so. 

2241. You spoke of the hybridising and pro- 
ducing new varieties ? — Yes. 

2242. That is what you allude to when you 
speak of its being beyond private enterprise 1 
Y es, that is one of the points ; cultural experi- 
ments are others ; the getting together and tabu- 
lating diverse data and results are others; t e 
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Mr. Arthur Moon — continued, 
amount of work to be done is large, important 
and difficult. 

2243. That would be the chief point ; that 
would be beyond private enterprise to experi- 
ment thoroughly upon? — Yes, entirely. 

2244. Have you ever heard of the potato 
growing in any country in full health? — Notin 
any country 

2245. You make some reservation? — I have 
known it in some districts, on some farms, and in 
isolated places. 

2246. Have you ever heard that there is a 
large portion of India where the potato is free 
from disease ? — No. 

2247. Or Canada? — No; I have not heard of 
such places iu either of those countries. I have 
heard of it being uncommonly bad in Canada. 

2248. You said just now, in answer to the 
honourable Member for Stafford, that whole 
crops of peas had been lost by disease ? — Yes. 

2249. Is that a disease similar iu its nature to 
the potato disease ? — Not very dissimilar ; it 
attacks late peas at the same time of the year. 
The early peas escape, while the late peas perish. 

2250. You think, in such cases, the disease is 
propagated by the resting spores ? — The blight of 
peas does not form a resting spore of the same 
nature with the fungus of the potato disease. _ 

2251. After the development of those resting 
spores, what is the course the disease takes ? — 
The resting spores fall to the ground and rest for 
nearly a year, and after the lapse of this time the 
spore bursts and throws out a thread of spawn 
upon the ground ; that thread carries spores of a 
different nature, named conidia, and these are 
very light indeed. They are at first borne on the 
threads, and the first breeze carries the spores off 
through the air ; such as alight on potato plants 
infect them at once, especially if the plant is in 
ill health or out of condition. 

2252. What connection have those resting 
spores with the flocculence, the substance found 
under the leaf of the potato ? — The flocculence is 
really the fungus of the potato disease proper in 
its usual condition. The fungus threads form the 
flocculence. This is a drawing of a very minute 
portion of a leaf. This flocculence emerges from 
the organs of respiration belonging to the leaves. 

2253. After the alighting of one of these spores 
on it ? — Yes ; after the alighting of a spore on the 
leaf, unless the leaf has been infected from below 
upwards from the tuber. 

2254. This flocculence proceeds to grow over 
the leaf? — Yes ; it grows within the substance 
of the leaf, and throws out these threads. You 
see here is a hair of the potato leaf, showing how 
extremely small the flocculence is in comparison 
with the hah-. 

2255. Hid you ever hear that when old pasture 
is broken for the first time, no matter how much 
disease may rage in the neighbourhood, there is 
comparative immunity amongst the potatoes put 
into it the first time ? — I have not heard of such 
an instance, but I should think that such a case 
would be exceedingly probable. 

2256. And that would tally with your resting 
spore theory ?— Yes, but it is not a theory ; rather 
a known fact. 

2257. You speak of the necessity for destroying 
the decayed haulms and any portions of potatoes 
not boiled ; would that be sufficient to thoroughly 
destroy them, or could they be thoroughly de- 
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Mr. Arthur Moore — continued. Smith 

stroyed with lime on a dung heap? — I think not. r.i-.s. 
They must be burnt. 

2258. You spoke, too, of the possibility of the 2 9 I une 
spores alighting on the foliage of timber, and 1880. 
disease being so disseminated ; are you aware that 

some years ago there was a great deal of disease 
amongst the foliage, if that is the proper word, ol 
the larch ? — Yes, foliage and timber too. 

2259. Has that anything to do with the potato 
disease ? — No ; that is another disease. I know 
it quite well. 

2260. What is the origin of that damp ? — The 
origin is unknown ; the whole subject of the 
larch disease requires investigation ; a fungus 
frequently accompanies the disease. 

2261. Similar, more or less, in its nature ? — 

Not similar with the potato fungus in structure. 

Mr. Macdonald. 

2262. May I ask upon that this question. Is 
not the larch at the present moment almost dying 
out in many districts from that disease ?— It is 
said to be so. 

2263. Are you aware it is so ? — I have seen a 
great deal of it in Scotland ; my idea is that it 
is so ; I have repeatedly examined the diseased 
timber and foliage. 

2264. In Scotland the larch is disappearing 
altogether ? — Yes, and in the North of England, 
too. 

Mr. Arthur Moore. 

2265. You believe that it is owing very much 
to a fungus on the foliage similar in its nature, or 
at any rate allied to the potato disease ? — No, the 
fungus accompanies, but does not actually cause, 
the disease. 

2266. Then the question comes in, would you 
recommend as a general rule that the potato 
should not he too frequently planted in the same 
soil ? — Yes. 

2267. And if possible, perhaps, speaking of 
what is desirable, if convenient, not more than 
once in four years ? — Yes. 

2268. And you would also think it very im- 
portant frequently to change the seed ?— Yes. 

2269. And also you would think that in many 
cases it is quite possible there is a lack of potash 
in land Avhere potatoes have been too often 
planted ? — Yes ; it seems to be acknowledged. 

2270. Have you a strong opinion as to whether 
the potato ought to be cut into sets or ought to 
be planted whole? — No, I have no strong opinion 
upon that snbject. I have made many observa- 
tions on potatoes planted according to both plans, 
hut I can see no difference myself. The results 
seem to me to be the same. 

2271. Do you believe at all in any electrical 
condition of the atmosphere having an effect upon 
the propagation of the disease ? — The stormy 
weather of early autumn favours the disease, be- 
cause at that time we get the requisite heat aud 
moisture for the propagation of the fungus. 

2272. Do you believe it is owing to the heat 
and moisture? — Heat and moisture aid the growth 
of the fungus. 

2273. In that way it is more noticeable after 
that kind of weather r — Yes, no doubt. 

2274. You think it would be very desirable if 
possible, to have the potatoes grown as early as 
possible: I presume that is because the rain and 
heat are. favourable to the development of the 
resting spores ? — Y es. 

M 4 2275. Have 
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Mr. Arthur Moore — continued. 

2275. Have you ever heard that a green 
potato, a potato that has been burnt by the sun, 
is more prolific as a seed potato? — No, I think 
not. 

2276. Is there any brief form in which you 
could sum up your recommendations ? — Nothing 
different from what I have written down ; I have 
written the statement I have read as concisely as 
possible. 

Mr. Colman. 

2277. Can you suggest a cheap and easy mode 
by which the supply of potash is to be obtained ? 
— No, that is somewhat out of my special course 
of study. Agricultural chemists could recom- 
mend that. 

2278. You believe it is to be obtained? — 
Yes. 

2279. And if it could be obtained it would be 
a great remedy ? — Yes, I have seen the experi- 
ments carried out by Mr. Lawes of Rotkhamp- 
sted. He grows potatoes under test conditions, 
using farmyard as well as chemical manures, and 
sulphate of potass is largely used there. 

Mr. Storer. 

2280. You said something about caustic appli- 
cation ; did you mean for the purpose of preserv- 
ing the seed or the root itself ?■ — I meant it for 
preserving the cut surface of the seed tuber from 
contact with manure and infectious matter. 

2281. You think that would be a protection? 
—It would be a very great protection, I am sure. 
"When a potato is bleeding, as it often is when first 
placed in the furrow, it is very much damaged 
by the rank manure. 

2282. Do you mean quick lime, or something 
of that sort ? — Quick lime would be very good in 
powder. 

2283. You have not had any experience of 
quick lime as applied to tubers for preserving 
them for use? — Yes, I have had experience 
of it. 

2284. Do you think that at all a good thing ? 
— Yes, I speak from experience. 

Chairman. 

2285. Do the manurial effect of burnt stalks 
and the ashes nearly equal to that of the stalks 
that are not burnt ?— I think that is a question 
beyond my province. Dr. Voelcker would have 
answered that better ; I should say it is. 

- 2286. Is there much nitrogen in the stalks, 
because you lose all nitrogen if you burn them ? 
— Yes, nitrogen is an essential constituent of 
vegetables. 

2287. And keep everything else? — Under any 
circumstances 8.11 the potato refuse should be 
burnt. 

2288. Do you think that a man who plants 
potatoes every second year in a field is distinctly 
injuring his neighbour as well as himself?— To 
a certain extent he must be injuring himself, but 
if his neighbours have perfectly healthy, robust, 
uncrowded plants, as I said before, I think the 
healthy plants could resist the disease to a great 
extent. 

2290. Are you able to form any idea why a 
healthy plant should resist the disease ; have 
you any theory on the subject as to the formation 
of the plant ; is there any difference in the ar- 
rangement of the down on the leaf, or can you 
give any mechanical reason ? — No ; I think it is 
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impossible to give a mechanical reason ; it mugt 
depend on the general condition of the plant 

2291. You have not been able to trace it ?_ 

No ; I have not compared the tissues of potato 
plants with this view. 1 

2292. At any rate, there has been no attempt 

made at present to trace it? — No. 1 

2293. Was not there some theory that the 
hair on the leaf would keep off the spores ?— I 
have read of such a theory, but I think it is 
absurd, a hair is such a totally different thing in 
size from n spore ; on this drawing you will see a 
hair, and also a spore enlarged to the same scale 
and it is impossible to conceive that a hair or 
any number of hairs would have the slightest 
effect in keeping off a spore: 10,000 spores or 
more would easily find room for themselves inside 
one hair. Besides spores often gain access to a 
plant by piercing into the hairs in the first 
instance. 

2294. Beyond the general health of the plant, 
do you think that a new variety of potato plant 
might develope some quality that would resist 
the disease, such as a thicker skin ? — I think that 
is very reasonable, and very probable. 

2295. That may be arrived at, if we experi- 
ment for new varieties ? — Yes. 

2296. What would you say was the best plan 
on the whole for lessening the disease; should 
you say it was encouraging new varieties? — Yes, 
encouraging new varieties, and encouraging and 
teaching growers to cultivate their potatoes in a 
proper manner, and burning all potato refuse. 

2297. Teaching them would merely mean sup- 
plying them with information, or would you have 
any legislation, with penalties ? — That is a sub- 
ject I cannot advise upon. 

2298. Would it be worth while making every 
man burn the stalks, for example ? — I should 
think that would be very advisable indeed. 

2299. And where you had a population of 
small farmers, with regard to whom mere in- 
formation would uot make them burn their stalks, 
would it be advisable to pass a law that they 
should burn the stalks by a certain’ date?— I 
believe it would have a very good effect if all 
potato growers were compelled to burn their 
stalks and refuse. 

2300. Would you recommend that after a cer- 
tain date no man should be allowed to keep 
diseased potatoes in store in the potato sheds, or 
in heaps ? — Badly diseased potatoes are seldom 
preserved, they are generally thrown on to the 
manure heap or given to cattle, whereas they 
ought to be completely destroyed. 

2301. So that it would be impossible to legis- 
late for the tubers themselves, but it would be 
possible to legislate for the stalks? — Diseased 
tubers, as well as stalks and decayed foliage, 
should always be burnt. 

Mr. Earp. 

2302. How do you think the potato would be 
perpetuated in its natural state, say in Peru, and 
before it was considered cultivatable ; do you 
think it was by means of the seed rather than the 
set? — Yes, probably ; though it is by no means 
uncommon for wild plants to propagate them- 
selves by an underground stem. 

2303. And it would be therefore probable that 
it has survived in consequence of its reproduc- 
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tion by means of the seed? — Possibly, but very 
little is known of the potato in n wild state in 
South America. 

2304. But that we, in our treatment of it you 
think, have departed from that method too much? 
— Yes, in cutting up the tubers is unnatural ; so 
is placing them upon rank dung. 

2305. And you think the sooner we hark back 
as it were to a more natural system the better ? 
— That is my opinion. 

2306. Do you know whether there is any re- 
oord at all of the evidence of deterioration in par- 
ticular sorts of potatoes ; has there been any 
analysis of potato sets year after year of one par- 
ticular sort grown under similar conditions, so as 
to show us in what way the deterioration mani- 
fests itself in the chemical properties or qualities 
of the potato? — No, I am not aware of a series of 
experiments of that nature ; although I believe 
Mr. Lawes, of Rothansted, and possibly the 
Duke of Bedford, at Woburn, have something 
of this sort in hand. 

2307. Do not you think it is most essential they 
should be made ? — Yes, on a large scale. 

2308. We have no history of the disease, in 
fact, excepting as a large phenomenon; that is to 
say, a constitutional history of the disease in the 
potato itself, by which we could trace its dete- 
rioration? — No. 

2309. Do these experiments and methods, 
which you and other witnesses have so much re- 
commended, were undertaken by the Govern- 
ment, do not you think it is most important that 
that kind of scientific evidence should be put on 
record? — Most important. I have stated that 
generally in the paper 1 read. 

2310. I do not know at all whether you have 
had much practical experience of the growing of 
potatoes ; have you said anything to the Com- 
mittee with regard to the nature of the soils, and 
the treatment of the soils, and the methods of 
manuring ? — I have generally adverted to these, 
such a subject is so vast and intricate that it 
would occupy an entire day to go into one only 
of the branches mentioned thoroughly. 

2311. Just to simplify your conolusons, would 
you say it is very important, for instance, that 
manure should have assimilated itself thoroughly 
with the soil before the potato set is brought in 
contact with the soil? — Yes, that is very essen- 
tial. 

2312. That is a point, I think, which lias been 
generally entirely overlooked in the treatment of 
the potato ? — It so appears to me. 

2313. Should not you say that, generally speak- 
ing, the potato has been grown under conditions 
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as unfavourable as possible ?— That is what I f.l.s. 
have said in the most emphatic way. 

2314. And the only method to endeavour to 2 9 lane 
counteract that and to bring about an altered ]88 °- 
state of things, and to secure immunity from 
disease, would be for Government to pioneer 
improvements ? — Yes, I have suggested that. 

Mr. Arthur Moore. 

2315. You speak of wishing to see the manure 
assimilated with the soil ; supposing you plant 
your potatoes about the usual time of "the year, 
which I suppose is March, when would you like 
to see the farmyard manure put into the land; 
in the spring or the autumn? — With greater ad- 
vantage the previous autumn. 

2316. So that it should be well worked up 
with the land ? — Yes. 

Chairman. 

2317. Have you got the resting spores out of 
the ground one or more years after the potato 
had been grown in that soil ? — I have got them 
out three years in succession; expressed them from 
the earth. 

2318. And inconsiderable quantities? — Yes, 
they are common where potato refuse is thrown 
on to the manure heaps. 

Mr. Arthur Moore. 

2319. You have detected the spores yourself 
and submitted them to the microscope? — Yes, 
repeatedly. 

2320. Supposing a poor cottier has only a 
small patch ot garden, as they call it, and he" at 
present grows potatoes there every year, but 
wishes now to try and stamp out the disease ; 
what crop would be the most likely to nut an 
effectual stop to the spread of the disease follow- 
ing potatoes ? — No kitchen garden crop will con- 
tract the disease, except the potatoes themselves, 
or an allied plant to the potuto, like the tomato ; 
tins plant, however, is not likely to be grown by 
a cottager. 

2321. Then any other crop like oats or cab- 
bages would be desirable ; the only thing is the 
crop must be changed ? — Yes, if the crop is 
changed, the change always works beneficially. 

Mr. Colman. 

2322. Is the tomato subject to the disease ? — 

Yes, very subject of late years to the potato 
disease. Entire crops of the tomato have been 
destroyed during the last three years. 

2323. Is it a similar disease ? — Yes, it is the 
same with the potato disease. 



Mr. James Legasick Shuter, called in; and Examined. 



Chairman. 

2324. You are a potato salesman from Far- 
ringdon Market, in the City of London ? — Yes. 

2325. And you have had considerable experi- 
ence in home and foreign growths of potatoes ? — 
Very large. 

2326. Do you, amongst your potatoes, get 
potatoes diseased ? — Very mnch so. 

2327. How do you separate them for the pur- 
poses of sale, or do you separate them ? — We do 
separate them. They are usually put into heaps 
for a short time, in order that the disease, which 
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was scarceley visible in many of them, may 
become more fully developed, and so render it 
easy to sort out those which are sound and fit for 
sale. 



2328. If you leave the good potatoes and the 
diseased potatoes iu a large heap together, the 
bad ones rot away and do not communicate the 
disease to the good ones? — If they stop long enough 
for those diseased to become decomposed, those 
which were good may become rotten ; but if left 
there for a short time, the disease which is already 

N in 
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in the tuber, developes itself to so great an extent 
that it can easily be seen, and the diseased ones 
separated from the others. 

2329 . So that your habit, if you get a quantity 
of potatoes of which some are diseased, is to leave 
them, how long? — They never come into my 
hands in that way. We find some few diseased 
now and then. The fanner or grower puts them 
in heaps, and is then able to separate the diseased 
from the sound ones, and then he sends the sound 
ones to market, or those he presumes to be sound, 
but invariably leaving some which are diseased 
amongst them. 

2330 . And those you are able to separate 
afterwards ? — The buyers separate them them- 
selves ; or if they are washed, which is sometimes 
done, then those which are diseased very readily 
show themselves, and the sound ones can be taken 
away. 

2331 . Have you found any very great differ- 
ence in the liability to disease of the different 
varieties of potatoes ? — Yes, some of the late 
varieties, or those which have been recently intro- 
duced here. For instance, the Early Rose is one 
in which disease develops most readily and not 
only becomes diseased, Dut it rots very rapidly. 
Regents have of late years become very much 
subject to disease, as have also Victorias and 
Flukes. 

2332 . Are there any other kinds which come 
under your observation ? — Early Myatts in many 
cases become entirely diseased, especially the 
variety which has perfect flowers. 

2333 . On the other hand, would you give 
a list of those potatoes which you find more 
than usually free from disease ?— During the 
last three years the Champion has been most 
free from disease; the Sutton’s Flower Ball 
has enjoyed fair immunity from it ; the Magnum 
Bonum has also enjoyed tolerable immunity 
from disease ; and Myatt’s Prolifics have too in 
some localities been almost free from disease ; 
while in others they have been, I mig ht gay, 
totally destroyed. 

2334 . Would you say as a general rule that 
the potatoes in the London market are of some 
distinct variety or type, or are they of a mixed 
mongrel variety ?— As a rule they are of a distinct 
variety, and the public is really the best judge of 
the variety which suits it for food. The Regent 
is by far the best when sound. Its nutritive value 
5 b much higher than that of most other varieties, 
and it is not only that its nutritive value is 
higher, but the nutrition contained therein is so 
easily broken down, and so easy of digestion, that 
it is very much esteemed. 



233o. Would vou say that the potatoes as 
general rule in the London market are of som 
distinct variety ; are they Regents or Flukes 
Regents, Victorias, and Flukes are the min 
cipal varieties. 

2336. Do you ever have potatoes coming fo 
sale that you really could not say were of an- 
variety at all?-No, I think not; I think mos 
ol those that have come to hand we know ver 
well indeed. 



2337. Are you able always to identify that 
sort of potato and say they belong to Victoria or 
rtegents . Yes, and can almost say where they 
come from as a general rule. 

2338. What part of the country do you get 
your potatoes from chiefly ?— Scotland, Yorkshire, 
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2339. Is not there a very large quantity of 
potatoes grown in the south-eastern parte of 
Essex ? — Yes. 

2340. Do you know of any peculiarity about 
the manure they use in south-east Essex?— 
They mostly use farm-yard mauure, and some of 
the artificial manure supplied by chemical manure 

manufacturers. 

2341. Do not they use sewage immure to some 
extent in Essex ?— Only at Romford, at the Hope 
Sewage Farm, I think. I do not think thev 
avail themselves much of any other. 

2342. Ia there any difference in the liability 
to disease in those different districts ? — The lands 
which lie lowest are more subject to disease than 
the uplands ; that is to say, lands which are 
easily drained suffer less from disease than those 
where the drainage is bad. 

2343. Is there more immunity from disease in 
the earlier portion of the season than the later 
portion ? — 1 es. 

2344. Do you think it would be possible and 
desirable if potatoes could be made earlier ? — No 
and for this reason. All the early varieties of 
potatoes do not keep, or rather they keep sound, 
but they do not keep as being fit for food. They 
become black and people will not use them. Yon 
never can get people to eat Myatts say in the 
months of October, November, or December. 
You require a potato which will keep well, will 
keep its quality, and is not liable to germinate, 
because when the process of germination goes 
on there is conversion of the starch and the 
cellulose. 

2345. Do you believe a potato that could be 
produced early in J uly, would not be a lasting 
potato for the whole of the winter and the 
spring ? — I think it is perfectly impossible. 

2346. Yon think it would be impossible to 
grow a potato that would come in early in July, 
and keep all through the winter and the following 
spring?— Quite so. 

2347. Do you think there are any conditions 
of the atmosphere favourable to the development 
of the disease ? — Electrical states of the atmo- 
sphere. When there is a highly electrical state 
of the atmosphere ozone is formed, and very 
often I believe nitrous acid, and that is very 
favourable indeed to the development of all para- 
sitical germs. 

2348. When you speak, about the electrical 
condition of the atmosphere, have you made any 
direct experiments ? — No, my knowledge is de- 
rived from observation only. 

2349. Your observation is this, that disease 
follows a thunder-storm as a rule ? — Disease most 
frequently follows thunder-storms, more par- 
ticularly in the autumn. 

2350. But you have no direct experiments to 
show whether that is due to the wet and heat, as 
has been suggested, or whether it is due to the 
electricity ? — -Inasmuch as moisture generally 
accompanies highly electrical states of the atmo- 
sphere, and the atmosphere is more highly charged 
when there is much moisture, they are so 
associated that it is rather difficult to separate 
them. 

2351. You do not suggest in any way that we 
should study the electrical conditions of the 
disease, to lessen the disease by any electrical 
appliances? — That is not the way I think in 

which 
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which the disease is to be attacked or prevented. 
It is onlv a condition favourable to the development 
of the disease, but we have to look to the hygienic 
condition generally. 

2352. I think you heard most of the evidence 
of Mr. Worthington Smith ; do you agree with 
him as to the way in which disease is first de- 
veloped, that it attacks the leaf first?— The leaf 
is attacked. I was examining some on Wednes- 
day last, and there I saw the disease progressing 
very unfavourably. 

2353. Where aid you see the disease then ? — 
In Kent. 

2354. Is that earlier than it generally shows 
itself? — No, it very frequently shows itself quite 
as early ns that. In fact, I saw disease this year 
in the month of May on other plants. 

2355. On the whole, would you say that the 
crop looks well this year?— The crop looks re- 
markably well at present. Here is a potato 
haulm which I have brought, and that looks 
particularly well. I brought it for another pur- 
pose. 

2356. Do you think there would be any use in 
cutting or getting rid of the stalks at any time 
of the year?— Alter the potato is dug, I think it 
would be very beneficial indeed, for this reason. 
The potash contained in the stalks would form very 
good manure, and I have seen that where stalks 
nave been burnt, and I have called the attention 
of growers to it, on that very ground they have 
grown potatoes the next year and they have 
enjoyed peifect immunity from disease. 

2357. Then you think it would be very advis- 
able that the stalks should be burnt each year ? 
— I think it would be very advantageous. I do 
not think it would be so advantageous fertile pur- 
pose of getting rid of disease in that way. If you 
lake plants and animals generally, you never find 
parasitical growth in a perfectly healthy condi- 
tion ; it is only where there is feeble health that 
you find parasitical growth throughout the whole 
of nature. That is what we have to look at; at 
the hygienic condition of the plant, and the best 
way of producing that. To give you an illustra- 
tion, I went into a field last year where there 
were Regents growing, but some few Champions. 
The Regents were struck down by disease, and 
were nearly a total loss, while the Champions, in 
the very midst of them, some few stray plants, 
were without a trace of disease in them. They 
were subject to exactly the same conditions of 
atmosphere, the same ground wherein the others 
were grown, and yet they enjoyed immunity 
from disease. To my mind it was very apparent 
why ; that plant had a better physical condition. 
That is what you have to do, not wait for new 
varieties, which of course is a very good thing, 
but to create a better physical condition of the 
sorts that you now have. For instance, with 
regard to Regents, the best known potato we 
have ever had in this country perhaps, you have 
to seek to create a better physical condition, a 
better hygienic state, and then that will enjoy 
immunity from disease, as it did for so many years. 

2358. How would you make it healthier? — 
Following my observations in this way, leads me 
to a conclusion or a suggestion. As a rule, 
where potatoes have been grown, say this year, 
they are ploughed up, the ground harrowed, and 
there is sure to be some few left in the ground. 
They will grow next year. I have seen that, 
and I have never in any instance seen those 
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diseased. The fact is, it comes to a question of ~" T ." 
overcrowding. a 9 g J g “ ne 

2359. That is the second year when they grow 
accidentally, a “ volunteer crop ” I believe the 
growers call it ? — I believe it is so called. 

2360. You never have seen them diseased ? — 

I have never seen them diseased, and have never 
yet been able to find anyone who has. 

Mr. Cobnan. 

2361. You mean growing with other crops, 
not with potatoes?— Yes. 

Chairman. 

2362. What is the reason of that should you 
say ? — If you place a number of children in a 
nursery, you will find they will not thrive so 
well as one or two will, and that would be my 
answer ; that is to say, the potato is placed in 
the most favourable circumstances for its de- 
velopment and growth, and in that way it is 
entirely able to resist disease. 

2363. What practical deduction would you 
draw from that; would you plant potatoes 
further apart, or would you only plant them 
further apart for the purpose of procuring 
seed for the following year? — I should plant 
potatoes further apart for the purpose of getting 
a crop, because you get better crops in that way. 

I should also plant them very much further apart 
for the purpose of getting seed, but unfortunately 
farmers plant them us closely as possible where 
they want to get seed. They grow them for 
seed under the most unfavourable circumstances, 
because if they plant them very close together, 
they get a crop of very small potatoes instead of 
really taking the finest. Farmers, generally 
speaking, and growers of potatoes, look at pota- 
toes as a sort of frflit, but they are nothing of 
the sort. The potato is simply an underground 
stem, from which you can propagate by budding 
the stem, as you can from the young wood of a 
tree; by planting it you can propagate its 
species. 

2364. Then would you turn the attention of the 
purchasers of seed rather to making the present 
varieties of potatoes healthy than to producing 
new varieties ? — I should do both certainly ; but 
in producing new seed it is necessary to know 
exactly what you are about, and to produce new 
seed systematically. There are gentlemen who 
have paid a good deal of attention to hybridisa- 
tion, and they know the way in which they would 
be able to get seed ; but now it is left to mere 
chance. They take the potato apple, break it 
down, and get the seed from that and grow it, 
and therefrom get a number of varieties ; but in 
getting new varieties it is also necessary to be 
exceedingly careful in selecting them, so as to 
get a variety which would be likely to suit not 
only the public as an article of food, but also a 
potato that would lasf for many years, and the 
only way of doing that is by getting a variety 
which bears abortive flowers. 

2365. You mean a non-flowering variety ? — It 
flowers, but docs not bloom, if I mav put it in 
that way. Here are two plants which I have 
brought for the purpose of illustrating what I 
mean. Here, you see, is one which has abortive 
flowers'; this is a plant of the Regent potato. 



Mr. Earp. 

2366. Would those flowers open at all? — No, 
they drop off. 

» 2 2367. What 
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Mr. Stewart- 

2367. What is the reason of that? — Because 
they are abortive flowers. You see there is the 
form of the ovary. 

2368. They have not been impregnated? — No, 
they never would impregnate ; there is no pollen. 
If I were to break it down and show it under the 
miscroscope, you would see it, whereas this other 
plant is in the most perfect condition. Here you 
have the anthers which contain the pollen, and 
there is the ovary, and then when that becomes 
impregnated it grows and forma the potato 
apple which contains the seed. 

2369. They are impregnated from each stalk ? 
— The anthers impregnate the stigma. 

2370. What supplies the ovary? — These 
anthers are covered with pollen. The stigma 
contains the style and the stigma. The pollen 
comes from the anthers to the stigma, and that 
then becomes impregnated, and so soon as that 
is impregnated these flowers close up, and the 
pollen, which undergoes the change, passes down 
the style into this ovary, and that becomes 
impregnated and immediately begins to develope. 
But this variety of the Regent is really a standard 
variety, and only needs to be cared for to continue 
what it has hitherto been. 



Chairman. 

2371. What is the name of the variety of the 
Regent you are referring to? — Simply the 
Regent. There is the Red Bog, which was raised 
from the old American Early. 

Mr. Stewart. 

2372. Is is not the fact that the Regent never 
deteriorates ? — No, because the flower is abortive. 
It therefore never becomes impregnated, and 
undergoes no degeneration.- 

2373. Is that the only variety of potato which 
does not bear fruit ? — Lt is the only variety I 
know of that is commercially grown. 

2374. It is the only variety that does not bear 
any green berry ?— Well, there is an Ashleaf 
Kidney which bears no berry, and that is equally 
permanent. You find them very much sought 
after, because they take disease less than others. 

Chairman. 

2375. You believe that there are special 
varieties bearing abortive flowers which do not 
degenerate, though they may be a long period 
absent from the seed ? — They do not degenerate 
at all in their character. The Regent is the 
same to-day ns it was 36 years ago, when I 
remember it very well indeed. 

2376. Do you consider that the Regent is more 
liable to disease now than it was 36 years ago ? — 
Yes, it is pr actically. 

2377. What do you attribute that to? — Be- 
cause it has been grown over and over again, and 
so forced that it has become feeble in health. 

2378. Which would be practically the easier: 
to develope a new or a healthier variety of 
potato, or to restore the Regent by judicious 
cultivation ? — Restore the Regent, that is to say, 
select from Regents as they are growing the 
finest varieties, which, if the Committee would 
like to see practical illustrations thereof. I can 
give them a very good one if they would go to 
Wooldham, near to Rochester, where you could 
see potatoes growing in the most beautiful way 
possible,cultivated in the most perfect manner that 
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was ever seeu, by a Mr. John Scott. You would 
there see the growing potatoes perhaps better 
than anywhere in England or Scotland. He has 
some fields now of a variety which he has given 
another name to, but they are taken from the 
Regents which he has selected, and thev ar* 
really superb. 

2379. How did Mr. Scott develope this new 
variety ? — From selections from the Regents. 

2380. By selection of tubers ?— Yes, when 
growing. For instance, be would say, here is a 
very fine plant; just the same as you would do 
by stock, you take your finest animals, and you 
would breed from them. 

2381. Then, as I understand, Mr. Scott in 
successive years, has selected the healthiest 
tubers and developed a healthy variety?— He 
has now' got such a fine variety, and in sufficient 
quantities to put large fields under cultivation. 
I think it would amply repay the Committee if 
it would go down and visit this farm. I have his 
authority for saying that he should be very happy 
to receive yon, and show you the whole of the 
cultivation. His form is some two miles from 
Rochester. 

2382. Are there many men in England and 
Scotland whom you know who attend to the 
production of seed so as to produce healthy 
varieties ? — I think not, and then it has only 
been done in a casual sort of way. They take 
the potato apple and plant the seed therefrom, 
without having previously impregnated them, or 
I might say, hybridised them in an artificial way. 
They have left them entirely to the bees or other 
insects. 

2383. In fact there are not many men who 
attend to that department ? — I think not. 

2384. Would it be a paying department of 
agriculture ? — I do not think it would. 

2385. But still it would be a very useful one 
for the community ? — Exceedingly useful. 

2386. Do you think it is a department of agri- 
culture which the Government might fairly be 
asked to subsidise or help?— I do. 

2387. And you think a certain amount of 
money spent by the Government in encouraging 
the development of new varieties of potatoes, or 
strengthening old varieties of potatoes, would be 
very well expended ? — Very well indeed. 

2388. Have you any suggestion to offer as to 
how the Government could assist in the produc- 
tion of healthy varieties ? — Find some three or 
four practical farmers, intelligent men, who have 
got various kinds of land on their farms, and pay 
them a very small sum for the use of their land. 
Any intelligent fanner would he very glad to 
aid the Government in that way, and then ap- 

E oint some two or more persons to visit those 
U'ms occasionally, make their suggestions, and 
point out what they would wish done. 

2389. Do you mean in growing seed from the 
tuber, or to produce new varieties ? — To produce 
new varieties, and also to cultivate the existing 
varieties. 

2390. Would not the production of new 
varieties from the seed be more in the way of a 
nursery gardener or a seedsman than of a regular 
fanner ? — W ell, my experience of seedsmen is 
that they do not know much about it. They 
may, so far as a knowledge of horticulture and 
the raising of varieties goes, but they do not know 
the requirements of the public. 

2391. Could 
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Mr. Earp. 

2391. Could you tell us wliat variety of pota- 
toes you think retains its beat properties longest? 
— The Victoria has hitherto done that, and even 
so this last year. 

2392. It would be a sounder and better fla- 
voured potato later in the spring ensuing after 
its growth than any other ? — It is so. The 
Champion was said to be a late potato, but it 
is not. It is now coming much earlier, and it 
does not keep well. It grew verv rapidly at 
the early part of the spring, and therefore the 
whole of the starch, or nearly so, was taken out 
of it. 

2393. Then do you associate the period at 
which the potato arrives at maturity with the 
duration of its other properties? — Quite so. 

2394. And you think the later the potato is 
lifted the more likely it is to last ? — The later it 
is coming to maturity, and the later it is lifted, 
consistent with lifting it before the frost comes, 
the more chance it has of remaining good and fit 
for edible purposes in the spring. I have heard 
something here said about the Flour Ball ; I hope 
that not much attention will be paid to that, be- 
cause it is a potato which contains but little 
nutrition, and the nutrition which therein is, 
is exceedingly difficult to get out. Then the 
Champion, again, although tolerably free from 
disease, is a potato which is of a very second-rate 
quality. It is only of good quality when grown 
on very good land, and the starch developed very 
well. It contains vast quantities of cellulose, 
and is exceedingly difficult of digestion. 

2395. Is not the Fluke largely consumed in 
London ? — No, there is no potato sold so largely 
as the Regent and the Victoria, except during 
this last year, when German Reds have been 
largely imported, and they have been eaten in 
preference to the Champion by the majority of 
the public. 

Mr. Stewart. 

2396. The Champion is rather gaining in 
popularity, is it not, owing to its improvement? 
— With the farmers, because it enjoys immunity 
from disease, but for the general public as re- 
gards food the Champion will never be liighly 
esteemed. Last year there was a very large 
quantity of Champions in the market, but the 
general public prefer the German Reds, because 
the nutrition therein contained was very much 
higher, and it was very much better in flavour. 

2397. Is the Champion not better than it was 
some two or three years ago ? — Yes. 

2398. Year by year is it not improving in 
quality ? — I think not generally ; something has 
been asked, I think, about manure. I have had 
a series of analyses of potatoes made. 

2399. Will you tell me the respective analyses 
of the best potatoes which are at present in the 
market, or some of the varieties ot the potatoes 
which are in the market ? — Ihe analyses I have 
here are the Champions. I have no analyses 
now of Regents, but I can tell you what the 
quantity of starch relatively is between the one 
and the other. Good Regents will yield some- 
thing like 20 per cent, to 22 per cent, of starch, 
and Champions about 17 to 18 per cent. 

2400. And Rocks? — They are very low in 
quality ; they were at one time very fair quality. 
They yield a large quantity of cellulose, which 
would break down very well under extreme heat 
or acid, and therefore would serve for the pur- 
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Mr. Stewart — continued, 
pose ot distillation ; is not easily assimilated as 
food. In fact, if children eat these potatoes 
they pass through the body almost unappro- 
priated. 

2401. Have you any further analyses there ? — 
The difference between diseased and undiseased 
potatoes is very curious. I was pointing out to 
Dr. Voeteker the other day that the potash salts 
contained in sound potatoes was 39-453, and the 
poiash salts contained in the diseased was 
50-222. 

Mr. Barclay. 

2402. That is in the ashes of those plants ? — 
Yes, and in the sound potatoes there was 18-707 
of starch, while in the deased there was about 
11-702. 

Mr. Stewart. 

2403. "What variety was that? — The Champion. 
I took the Champion particularly, because it was 
said to enjoy immunity from disease, which is 
not true, because I saw a whole field of Cham- 
pions last year which was completely lost, and 
there was not seed enough obtainable from it to 
replant the ground. 

2404. Where was that? — At Gravesend, Mr. 
Charles Smart. 

2405. Could you attribute it to any local 
cause ? — The wet season, and the laud is rather 
low lying. 

2406. Was the land drained? — Yes 

2407. The Rock lias been a very long time 
before the public ? — Yes, but never much appre- 
ciated. 

2408. Is not that rather against the theory 
that a potato by continuous growing becomes 
better in quality ? — You must remember that it 
is a flowering variety like this one I have here, 
and potatoes that flower all degenerate. If you 
grow Victorias for two or three years in the same 
locality you will find that they revert back, and 
become nearly like the Rock, instead of being 
long they are nearly round. 

2409. Could you give the Committee any 
suggestions with regard to the storing of potatoes? 
— They should be stored thinly in clamps above 
ground, well covered with straw and earth ; but 
if stored in barns or in cellars they would rapidly 
become black, and not very fit for food. 

2410. Then yon do not approve of the system 
of storing seed potatoes on shelves? — That is 
another matter; seed potatoes do very well 
stored on shelves, or as they do in France in 
small trays, they make small trays the depth of die 
potato and lay them on one another, and pile 
them up in their barns, but that is more particu- 
larly for early potatoes thau for late. 

2411. You never would advise the bulk of the 
crop to be stored in that fashion ? — No. 

2412. Is that on account of the expense and 
difficulty connected with it ? — No, I think they 
would degenerate ; they would grow too much, 
and would exhaust themselves. 

2413. Why should it be better to store the seed 
potatoes in that way, and not the remainder of 
die crop ? — That is for early seed potatoes only, 
because so soon as they germinate, and there is a 
plant almost formed upon them, a good shoot, 
then they are planted in the ground and grow 
very readily. In fact they are stored almost in a 
hot bed. 

2414. Does your experience go to show that 
there is any marked difference between potatoes 

N 3 grown 



Printed image digitised by the University of Southampton Library Digitisation Unit 



Mr. Shnter. 

ag June 
1880. 




102 



MINUTES OF EVIDENCE TAKEN BEFORE THE 



Mr. Shuter. 

39 June 
1880. 



Mr. Stew or t — continued, 
grown in farmyard manure and artifical manure? 
— Farmyard manure, I think, on the whole is 
best ; but in certain lands they would be better 
assisted by the use of potash and some super- 
phosphates. I should not recommend much 
ammonia, because the nitrogen is very favourable 
indeed to parasitical growth. 

2415. Now you said you had never witnessed 
any instances of disease in potatoes that had been 
left after crops, and come up spontaneously ? — I 
have never witnessed any, and 1 have inquired of 
a great many persons the result, and they have 
all said, “ Well, it never struck me, but such is 
the fact.” 

2416 You argue from that that by planting 
potatoes at a greater width apart you would be 
less likely to have disease ? — Yes. 

2417. Is it not a fact that some varieties have 
been found by experience to grow better as a 
crop by standing them at considerable distances 
apart, while other varieties, on the other hand, 
have been found to give a greater bulk of crop 
by planting them near together ? — No ; I think, 
on the contrary, that you invariably get a good 
crop when planted wide apart. On this par- 
ticular farm of which I have spoken, I know 
upon one occasion Mr. Scott had as large a crop 
as 20 tons of Regents to the acre, and they 
were planted very widely apart — 10 or 12 inches 
in the drills, and in the rows from 32 to 34 
inches. 

2418. Then can you tell the Committee if 
those potatoes were planted as whole potatoes or 
in sets ? — Whole potatoes, and planted deeply. 

2419. And harrowed down afterwards, so as 
to enable the sun’s rays to get into the ground ? 
— I do not know, 

2420. Could you tell the Committee what 
manure was applied to that crop ?— Mostly farm- 
yard manure, about 30 tons to the acre, and 
sometimes 35 tons. 

2421. On the question of the agency to be em- 
ployed by the Central Government to foster the 
better varieties to be procurable by seed by the 
different consumers throughout the country, 
would it not be sufficient compensation to those 
particular farmers to be able to obtain a far 
higher price for those seeds which they have paid 
the greatest attention to without recourse to any 
Government assistance ?— You see, in order to 
raise seed potatoes, you must give attention to 
them for some three, four, or five years to select 
varieties, and then, perchance, at the end of that 
time the variety that has been raised might be 
almost worthless, because it might never become 
a good cropper or a good variety. 

2422. But still, seeing the fact that a very 
good variety fetches a very high price in the 
market to be used as seed, you do not think, as I 
gather from your last answer, that it would be a 
sufficient encouragement?—! do not know, hut 
I am quite certain that it would be very easy in- 
deed for the Government to get some few men in 
the kingdom who axe accustomed to potato- 
growing— taking care that they are intelligent 
men and good farmers, and know exactly what 
they are about— to undertake any work of that 
kind at a veiy small cost. 

24 ?3. Do you find that the public prefer an 
English or a British grown potato in preference 
to a foreign grown potato, as a rule?— Yes, be- 
cause the English grown potato is always better 
grown than any you get from abroad. 



Mr. Stewart — continued. 

2424. Those coming from abroad are a coarser 
variety ?— The English potatoes are a better size 
and more suited to the general taste of the 
public. The English public do not like very 
small potatoes. Abroad they generally grow 
very small potatoes, unless they grow them for 
feeding purposes, and then they are a very coarse 
variety. 

2425. I suppose the most profitable potatoes 
in the London market are the Regents or the 
Dunbar Reds? — Tlie Dunbar Regents, grown 
in red soil, consequent upon the iron in the 
land. 

2426. You have nothing further to suggest to 
the Committee which could diminish the extent 
of the disease and improve the crop except by 
improving the seed? — Improving the stocks, 
which might be done, if men were to give their 
attention to it, by selecting the finest plants or 
stocks in a field growing. Say, for instance, 
there is a large field of Regents now growing! 
There is always some few which are better 
plants than the others. That variety should be 
taken and carefully cultivated by itself. 

2427. That is very much the same system as 
is now adopted by securing pedigree oats and 
pedigree wheat ? — Quite so. 

2428. Are you conversant with the system of 
Major Hallott, of Brighton ? — No. I think it iB 
the proper way to do it ; to select artificially 
instead of leaving it to natural selection. 

242$. You think, in that way, you would get 
a stronger constitution potato, and so thereoy 
greatly diminish the disease ? — I am sure of it. 
There was the American Native, which was well 
known before the Regent, and a variety was 
selected from that and grown at Red Bog farm, 
and the potato cultivated from that became the 
Red Bog of commerce, which has been really a 
very great favourite for many years, and now 
there are some varieties of it growing in the most 
luxuriant condition possible. 

2430. Where potatoes are grown year after 
year, have you any experience that bv adding to 
the soil in which they are grown, the constant 
quantities of potash which they are supposed to 
draw from the soil, you can continue to grow 
those potatoes free of disease? — I have never 
had any experience in that respect. From ex- 
perience in other matters we must remember 
that no plant can be grown to maintain all the 
conditions necessavy to its welfare unless the 
food necessary for that plant be in the ground, 
and if you take from the ground by any one 
crop, that which is necessary for its welfare, you 
must at Borne time or another, if you wish to 
grow a similar crop, again add to the land that 
which you have taken from it. 

2431. You have no suggestion to make in re- 
gard to -preserving the crop of early potatoes 
from the frost ? — No. 

Mr. Arthur Moore. 

2432. Have you any practical knowledge ns n 
fanner yourself? — Only from being very much 
about the country, and my general observation 
from visiting farms. 

2433 And purchasing ? — No ; I never p 111 '" 
chase any potatoes. 

2434. I thought you were a dealer in pota- 
toes?— I am a salesman; I do not purchase 
potatoes except for one branch of my trade. I 
purchase varieties of seed occasionally when 1 
have 
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Mr. Arthur Moore . — continued, 
have had the stocks. I generally get some seed 
of the finest varieties. 

2435. I think you have said that the flowering 
potatoes degenerate ? — Very rapidly. 

2436. What is the reason of that? -Because 
they become hybridised by other varieties ; they 
are crossed, in fact. 

2437. Other varieties are spontaneously pro- 
duced ? — The impregnation of one potato by 
another degenerates more or less that, which is im- 
pregnated. 

2438. Where do the potatoes come from 
abroad, which are sold in the London market as 
a rule ? — In the early part of the year, Lisbon, 
Malta, then Jersey, then Cherbourg. Some 
have come from Italy this year. 

2439. And from Belgium? — Yes, also from 
France, Belgium, and Germany. 

2440. Which potato is the most free from dis- 
ease of the foreign varieties that come? — This 
last year the German potato has been the most 
free. 

2441 . What is the name of that ? — The German 
Red. 

2442. What part of Germany does that come 
from ? — Every part. 

2443. Has that enjoyed immunity from dis- 
ease for some years past ? — I think so. It has 
been grown there for many years for the purposes 
of distillation. 

2444. You have spoken about the effect of a 
thunder-storm ; you think the electrical con- 
dition of the atmosphere has to do with the spread 
of the disease ? — Yes. 

2445. You have no information which would 
lead you to distinguish as to- whether that effect 
followed from the electrical condition of the 
atmosphere, or on the other hand from the mere 
presence of heat and moisture ? — The atmosphere 
is always more or less in an electrical condition, 
but the electrical condition when we have a 
thunder- storm, and the moisture probably con- 
tributes very much. I have always found the 
disease has spread much more rapidly, or rather 
the mycelium, which grows and is the cause of 
the disease, has developed more rapidly after a 
thunder storm, exceedingly so. In the case of 
a thunder-storm falling to-day on a field of po- 
tatoes which is already affected by disease, if you 
were to visit it to-morrow, you would find all the 
field black. 

2446. You have no proof to offer that that 
does not follow from the heat and damp and not 
from the electricity ? — Except that some experi- 
ments were made some time ago by a gentleman, 
which I heard of, where he kept the plants en- 
tirely covered from the rain and the thunder- 
storm, and then he had used nitrous acid to the 
plants. Those which were surrounding those 
which were protected rotted very rapidly, and 
those covered were perfectly free, but when 
he used the nitrous acid those plants became 
equally affected with those which were surround- 
ing. Therefore, we may say that the nitrous 
acid supposed to be generated in a thunder-storm 
is favourable to the development of the disease. 

2447. Where were those experiments made? 
— I cannot tell you now. I remember reading 
of it some years ago. I do not know whether it 
was not a Mr. Worthington Smith. 

2448.. You said that it was a desirable thing 
to keep up the physical condition of the potato 
in a state of robust health. What means would 
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Mr. Arthur Moore — continued. Mr. Skuter. 

you take towards that? — Proper food, or proper j 
manure, and sufficient ground wherein to grow 1880 
them. 

2449. You spoke of the Flour Ball pntato ; 

I think that is Sutton’s Flour Ball? — Yes. 

2450. You said it had a very small quantity 
of nutrition ? — The general public will not buy 
it. If you have it in the market you cannot 
sell it. 

2451. Are you merely saying it has a small 
amount of nutrition, of your own judgment, and 
the practical decision of the public is not buying 
it, or has there been a scientific analysis made ? 

— I made the analysis myself, and could get but 
a very small quantity of starch from it, but it 
has a large quantity of cellulose. 

2452. Did you make an analysis yourself? 

— Yes. 

2453. A good many witnesses have told us that 
different varieties of potatoes have a life of great 
health for a certain period, and then after that 
period a particular variety tends to degenerate, 
and, roughly speaking, 20 years has been put 
down as the lifetime of a variety of potato ; does 
your experience tally with that?— The Regent 
has been in existence, I should think, now nearly 
45 years, and it is as perfect in its character now 
as it was when first grown. 

2454. What about its liability to disease ? — It 
is more liable to disease, but that is in conse- 
quence of its being very badly selected and very 
badly grown. If they were to take the healthiest 
of those tubers, and generally obtain their plants 
from those healthy tubers, they would continue 
the variety in as perfect a condition as it was 
many years ago. 

2455. Have you ever heard anything of a 
potato called the Skerry Blue? — Yes. 

2456. Is it a good kind of potato? — It is 
ahnost degenerate. 

2457. Would you recommend, from your expe- 
rience in the planting of potatoes, that the potato 
should be planted whole or cut in sets ? — Whole 
when small, and in certain lands you may take 
sets, but in the other lands, if you take sets, 
where the land is wet, they rot before they begin 
to germinate. 

2458. You think there is less liability to rot 
where the potato is whole ? — Quite so. 

2459. Do you recommend a change of seed 
from time to time in given pieces of land ? — 

Change of seed from one place to the other. 

2460. If yon have but the one place where it 
is convenient to plant potatoes, I suppose you 
would bring a different variety from time to time? 

— Not a different variety; the same variety, but 
from another locality, t would draw your atten- 
tion to this, which is, I think, very important. I 
do not think it is very wise at any time to plant 
a potato which is rich in starch, not a very high 
quality, for when it has attained its maximum 
then does it seem to decline if it is grown in the 
same locality ; but if you take the same potato, 
grown in some of the few lands where the potato 
grows a small quantity of starch and a large 
quantity of cellulose, which is exceedingly neces- 
sary in vegetable growths, and plant that potato 
inland where they usually grow a high quality, 
then you get the very best possible condition of 
things ; but farmers, as a rule, are very careless 
indeed in selecting their seed. 

2461. What you would like to see then, and 
what you maintain can be done, is this, that a 
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Mr. Arthur Moore — continued, 
potato can be kept in a high state of health by 
always selecting the very best specimens out of 
the field for seed, anil planting them with the 
greatest possible care ? — Yes. 

2462. And you think the life of the potato may 
be advantageously prolonged by that ? — I think 
the life of the variety which bears abortive flowers 
can be continued for any length of time. 

2463. And the Regent is such a variety?— 
Yes. 

Mr. Col-man. 

2464. In speaking of sewage manure, did you 

refer to liquid sewage, or to matter which bad 
been deposited from sewage ? — I am not yet 
aware of any good manure being deposited from 
sewage. . 

2466. Then you meant liquid manure ?— nip, 

I have not mentioned anything about liquid 
manure, I think. 

2466. You said something about sewage with 
reference to manure ; you said that some potatoes 
in Essex were grown by sewage 1 — I think the 
Chairman asked me something about sewage 
manure. I said I did not know of any being 
used except about Romford, on Hope’s farm. 

2467. Was that used with potatoes? — They 
have grown a variety there. 

2468. You do not know whether that had any 
effect in increasing or diminishing the disease ? — 
I do not know. 

2469. "With regard to Mr. Scott’s farm, are 
you able to tell us that not merely this year he 
has such a fine crop, but that during the past few 

ears he has been free from disease ? — He has not 

een totally free from disease, but he has enjoyed 
fair immunity from it. 

2470. Less than his neighbours? — Yes, and 
his crops are certainly the finest in the whole of 
Kent. 

2471. And you attribute that mainly to plant- 
ing widely apart ? — Widely apart and good culti- 
vation ; he cultivates liis potatoes. 

2472. And I suppose changes the soil? — 
Changes the soil and seed. He is exceedingly 
careful about his seed, hut from observations 
which he has made, he is going to continue the 
course which I have suggested, that of selecting 
the finest varieties from the variety which he may 
be growing. 

2473. Are you able to say what time of the 
year he has put his manure on the land ? — He 
puts his manure in early as it should be. 

2474. Do you mean in the autumn or early in 
the spring? — Early in the spring, but he now 
thinks with me it should be put on in the autumn, 
so that it may become assimilated with the land, 
or digested, if I may so terra it, because it is an 
error to suppose that manure can be taken up 
into the plant in the form in which it is put on 
the land, or to think that if you put on potash 
it goes in that same form into the plant. It does 
not do anything of the sort. It must undergo a 
process of decomjiosition, and of assimilating 
itself with the land, it must be digested, if I may so 
term it, so that it may be readily taken up, 
because there is no doubt that the land itself has 
a vitality. 

2475. Then you are pretty certain if he were 
to plant half of his field closely as it is ordinarily 
planted and another part wider apart than they 
are planted as a rule, the one would be very 
much more diseased than the other? — Well, I 



Mr. Coltnan — continued, 
think it is possible, but you see he would do this. 
Where they were widely planted he would have 
an opportunity of selecting the finest varities, and 
lie would select those and use those varieties for 
cropping purposes. 

2476. What is the greatest weight of potatoes 
he has grown in one year? — Twenty ions to the 
acre, 16 tons of marketable ware, and four tons of 
smaller, green, and fit for seed. 

2477. What is that worth per acre in an 
ordinary year ? — 1 think he realised 60 1. an acre 
for them. 

2478. With regard to what is called I think, 
the Volunteer Crop potatoes, do you know what 
they were, grown amongst a turnip crop or a corn 
crop ? — Both. 

2479. And in all instances they were free from 
disease ? — Yes. 

2480. Have you ever seen them grown with 
beans ? — I do not remember that I have. 

2481. I ask the qnestion because some expe- 
rienced grower said he had tried them growing 
in this way, one row of potatoes and one row of 
beans with great freedom from disease, and he 
attributed it to the fact that the bean crop struck 
its roots deep and drained the soil? — The bean 
crop takes out much potash and nitrogen from the 
soil. 

2482. That would not be quite the theory, be- 
cause the potatoes would want the potash? — 
Perhaps there was an extra quantity. 

2483. In one case they attributed freedom 
from disease to that ? — We do not know so much 
as we ought to know about the nutrition of 
plants. We know now all about the nutrition of 
animals, and if we had looked at one, the same 
as we have the other, we should have arrived, I 
am sure, at very beneficial results. 

2484. Are you able to tell us, as a rule, 
whether there is more disease abroad than in 
England ; take a series of years, because last 
year we know they were better abroad than here ; 
is there more disease in England than abroad? — 
Yes. 

2485. What do you attribute that to? — The 
greater quantity of rainfall. 

2486. It is not a question of cultivation?— 
And cultivation, of course, at the same time where 
the plant comes to maturity quickly, then it is 
less liable to disease ; and in Germany the plant 
comes to maturity quicker than it does in 
England ; they grow quickly ; they ripen 
quickly ; and they have plenty of sunshine, 
much move than we do. 

Mr. Barclay. 

2487. Have you any practical experience 
yourself in growing potatoes?— Not as a grower, 
except from observation on farms where I have 
frequently been. 

2488. You have observed the practice of 

fanners on those farms where you buy potatoes. 
— From where I have them to sell. I never pur- 
chase any except for seed purposes, and I always 
find that farmers have a great objection to pay 
anything like a good price for seed ; they would 
rather put up with what they have got of then 
own, aud grow it year after year, than pay a 
price which seems to them extravagant to unng 
it from a long distance. . 

2489. You have not been able to persuade the 
farmers of the great advantage of changing or 
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Mr. Barclay — continued, 
selecting their seed? — Some few know the ad- 
vantage of it. 

2490. I thought you said justnow that farmers, 
as a general rule, had very great difficulty in 
being persuaded of the advantage of changing 
their seed? — A great many of them. 

2491. But one or two have done it and have 
found the advantage of it? — Thirty per cent, of 
them know it very well and they adopt it. 

2492. We are to understand that in your 
opinion one-thud of the farmers do put them- 
selves to the trouble of selecting the seed which 
they plant? — Yes. 

2493. Have you any experience of winter 
manuring that you are recommending ? — I have 
no experience of it, but I believe the winter 
manuring or early spring manuring would be very 
much better than manuring immediately before 
they plant the potatoes which many of them have 
done. 

2494. In what respect would the winter 
manuring be better? — Because the manure would 
become more assimilated with the ground, and 
would undergo the change which is necessary to 
render it in a condition fit for the nutrition of the 
plant. 

2495. You have no .experience of that? — No 
direct experience. 

2496. Would you be surprised to learn that it 
has been tried by careful experiments and found 
not to be so advantageous ? — I should be sur- 
prised. 

2497. Do I understand you aright that you 
have made analyses of potatoes ? — Yes. 

2498. Can you submit any such analyses ? — I 
have some here. 

2499. Is that a complete analyses, or is it a 
chemical analysis? — This is an analyses made 
under my own direction by Mr. Heisch, show- 
ing the whole of the organic and inorganic con- 
stituents of the diseased and undiseasetl potatoes 
of the same crop. 

2500. What effect had the planting widely 
apart on the quantity of the crops of potatoes 
that you speak of ? — In the instance of which I 
speak the crop was very much larger than those 
planted near together, and the potatoes were all 
what arc called “ware,” instead of being “ware,” 
“ middlings ” and “ chats ” ; the “ ware ” are the 
largest, the “ middlings ” are the second size, and 
the “ chats ” are the waste. 

2501. How wide apart in the field were the 
plants from each other ? — Thirty-two inches in 
the rows, and 10 to 12 inches between the sets. 

2502. What is the usual width at which they 
are planted in England ? — Eighteen to 20 or 24 
inches in the rows and 10 to 12 inches apart 
in the drills. Some plant them closer thau that. 

2503. Are the drills or rows only 18 inches 
wide ? — Tho rows are 20 to 24 inches wide. 

2504. How are they planted ; on the flat, or 
dribbled in, or in raised-up drills?— Frequently 
dribbled in, and at other times a furrow run out 
by a small plough, in which they are planted, 
and then covered up. 

2505. How deep below the flat surface would 
the potato set be put? — About four to five 
inches. Some plant them less deeply than that, 
but I think there is a very great advantage in 
planting them deep, because in the diseased 
plants you generally find that the potatoes at 
the upper portion of the plant are more diseased 
than those at the lower part. 
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Mr. Barclay — continued. 

2506. Is it the usual case in the south of 
England that the rows are only 18 inches apart? 
— 1 do not know ; I have not been there. 

2507. "What part of England are you speaking 
of? — Kent and Essex principally. 

2508. _ And in Kent and Essex the general 
process is to have the rows only 18 inches apart, 
and sets 10 to 12 inches apart in the drills ?— 
Ten to 12 inches in the drills, and from 18 to 
24 inches in the rows. I do not know that they 
are ever so narrow as 18 inches. Perhaps I 
am wrong there ; 20 to 24 inches is about the 
widest I. have seen them planted, except in the 
one particular case I have spoken of at Mr.Scott’s, 
of W ooldham, and he plants his 32 inches apart. 

2509. Speaking of the crop planted 32 inches 
apart, which was a much heavier crop, as I 
understood you, were any other potatoes grown 
in the same field narrower in the rows, with 
which to compare them?— I do not think he 
ever plants his less than 32 inches. 

2510. You said that this system of planting 
32 inches in the rows produced a larger crop ?— 
A very much larger. 

2511. A larger crop than what? — Than when 
planted near together. 

2512. Upon what experience do you speak 
with regard to that point ? — From experience in 
the locality of other farms. 

2513. Not upon that farm ? — No. 

2514. It is possible that Mr. Scott might 
manure and farm better than his neighbours? — 
AY ell, he does. It may be attributable to that ; 
but then he seldom or ever has any small pota- 
toes. He grows them all very excellent in size, 
fit for market. 

2515. AYould that be due to the manuring or 
the farming ? — I think the cultivation. 

2516. What I want to find out is tins, whether 
there is really any actual ground for saying that 
this wide planting really produces a heavier crop 
than if they were a few inches closer? — The 
reason, I think, of his getting a heavier crop in 
the first place is that he manures highly; in the 
next place he is better able to cultivate, and 
when lie moulds them up, which he does twice, 
putting a good by-plough in, and cultivating them 
in that way, he renders the land in such a condi- 
tion that there is a better chance of the tubers 
growing. 

2517. Do you know of any difference in the 
quality of large potatoes, aud those of medium 
size, not the very small ? — If you take a crop of 
potatoes, and try the quality of the small, and 
they are good, the large are sure to be found very 
much better. 

2518. Speaking of small, what size do you 
speak of, H inch? — One-and-a-hnlf inch, and 
1| inch. 

2519. You do not call that a small potato ? — 
Yes, certainly If inch is a small potato. 

2520. Do you call a potato that just goes 
through n If inch riddle, a small potato? — Yes, 
a small potato, and generally unfit for the London 
market. It is a stipulated size. 

2521. Are there not smaller potatoes come 'to 
maket. dressed over, a lg inch riddle? — They are 
sent but then they are sorted out and sold as 
middlings afterwards. The stipulated size of 
Yorkshire growths some years ago was that they 
should not be less that 1J inches, and in the con- 
tracts which are made abroad now you will find 
that the stipulations are tliat the potatoes are to 
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Mr. Barclay — continued, 
be put on to a 1 j inch' riddle or Bieve. Less than 
1| inches are to be taken out. 

2522. And if shipped of a smaller size than 
lg inches they are to be put over a lg inch 
riddle bar, and the smaller ones set aside ? — 
They have not done that of late years. That 
used to be the custom. They are taken much 
smaller, but then they are sold at a much smaller 
price than the larger, 

2523. I understood that there are potatoes 

S ’ ' ed to London dressed over only a 1 g-inch 
3 ? — Yes ; that is a very common thing, espe- 
cially from Scotland. 

2524. I thought you said there were not any 
under lg-inch ? — I 6ay they are not a good 
marketable size, and any sample containing 
otatoes less than lg-inch are considered small or 
ad samples. 

Mr. Arthur Moore. 

2525. You spoke of your friend, Mr. Scott, 
always selecting the best specimens of theRegent ; 
how does he do that; does he select the best 
specimens from the tuber when they have been 
landed high and dry out of the ground ?— No ; 
when growing. 

2526. Tell me what he does? — He told me 
yesterday he had been going over his fields and 
pointing out those he considered the finest plants, 
and he intends taking these plants this year, as 
he has done for two or three years previously, for 
the purpose of stock. 

2527. That is to say, he judges the value of the 



Mr. Arthur Moore— continued, 
plant by. the quality of the foliage ?— That I 
think, is invariably the rule. 1 

2528. Does he put a mark down ?— Yes • he 
marks them. 

Mr. Macdonald. 

2529. If the Regent were carefully picked and 
the seed watched, so that inferior potatoes were 
not put in as seeds, are you of opinion that it 
would still retain the distinctive features and 
character now as before ? — Quite so. 

2530. So that you cannot see, in your expe- 

rience, that it is su ffering from decay, or that it is 
one of those sorts that is likely to die out?— No- 
I do not think it is. It is totally un degenerate', 
so far as its peculiar characteristics go. ' 

2531. The entire cause of any failure in it is 
want of proper sorting and proper cultivation ?— 
Proper selection. 

Mr. Barclay. 

2532. Does Mr. Scott change his seed ? — Yes, 
he has done. He has usually selected the finest 
samples he could get from Scotland. 

2533. That is by looking at the tubers ? — Yes; 
that is seeing a fine stock of well-grown potatoes 
and selecting the seed from that, and taking great 
care that the seed shall not become heated, 
whereby it will grow and lose much of its virtue. 
But he is adopting quite a different plan now, and 
has resorted to the system of which I have already 
told you, of selecting varieties with a view of 
maintaining the primitive state of the Regent and 
the variety of which he quite agrees with me is 
the best to grow. 
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Friday, 2nd July 1880. 



MEMBERS PRESENT: 



Sir Hervey Bruce. 
Mr. Colman. 

Mr. Earp. 

Sir Edmund Filmer. 
Mr. Macartney. 

Mr. Macdonald. 



Mr. Arthur Moore. 
Lord Moreton. 
Major Nolan. 

Mr. Round. 

Mr. Stewart. 

Mr. Storer. 



Major NOLAN, in the Chair. 



Professor Baldwin re-called ; aud further Examined. 
Chairman. Chairman — continued. 



2534. On the last occasion I gave you a paper 
by Mr. Murray ; can you give me your opinion 
upon the experiment he refers to? — Well, I 
think it is a very ingenious experiment. What 
he did was this : he put slips of glass with glyce- 
rine upon them within five yards of the potato, 
thinking that if the spores were carried in the air 
they would be caught by the glycerine. He says 
that they were, aud that he found a number of them 
on the glycerine, after careful examination under 
the microscope. If the experiment is to be re- 
lied upon, it would go to show that certainly the 
spores can travel at least five yards in the air. 
How they were carried, whether by the wind or 
by diffusion, or by what, of course he does not 
throw any light upon. 

2535. Could there be any mistake in the 
nature of the spores when an experiment of that 
kind was undertaken by a scientific man ? — I do 
not know very much of Mr. Murray as a 
scientific man. The experiment, I have no 
doubt, is one which, in consequence of what has 
been brought before you, will be repented, and 
verified if it is right. 

2536. If the wind will take the spores five 
yards, would you argue from that that probably 
the wind would carry the same spores a longer 
distance ? — I should say if they were capable of 
being transmitted five yards they were capable 
of being transmitted a longer distance than 
that. 

2537. But still you think that is a fair experi- 
ment on the spores properly adjusted and under 
proper conditions ? — I will not say so much as 
that. The experiment was well conceived, and 
carefully carried out ; but with my limited know- 
ledge of the spores I differ from him, and 
with Mr. Carruthers. I think it will be found the 
disease is capable of being propagated by damp 
very much. However, that is a matter, as I said 
on the last occasion, I do not speak dogmatically 
upon. It is worthy of inquiry. 

2538. Could you suggest any means by which 
the spores could have got on this glass if they 
were not carried by the wind? — There are so 
many unforaeen human agencies which might have 
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interfered ; I would remind the Committee of 
the remarkable cases which have occurred with 
regard to the cattle disease ; nobody has any 
doubt in the world now that cattle plague is in- 
fectious, and that it- never appears except as the 
result of infection, and yet we found it suddenly 
breaking out in Scotland, and we found it sud- 
denly breaking out in two spots in Ireland ; when 
you find that the poisons of cattle diseases are 
transmitted so far by some human agency, then 
there is, at all events, a possibility of human 
agency carrying these spores the distance of the 
five yards in that experiment ; I do not want in 
the slightest degree in making that remark to 
throw any doubt on Mr. Gilbert Murray’s ex- 
periments in any way. 

2539. Have you made out the exact list of the 
potatoes which iu your experience are the best 
for the purpose of resisting disease in descending 
order, from which anybody can select for him- 
self? — Yes; since I appeared before the Conj- 
mittee I have consulted with the agriculturist 
and the horticulturist at the Model Farm at. 
Glasneviu, and this list is the result of very care- 
ful observation and experience, but it is not my 
own exclusively; we have consulted together, 
aud this is the result of the experience more fully 
than I put it before you on the last occasion. For 
garden purposes I give the following as the result 
of the combined experience of Mr. Gray, gardener 
at Glasnevin, and myself. We have learned from 
long practical experience, that the early varieties 
of potatoes are the best for garden culture ; they 
arrive at maturity early iu the season, aud may 
be dug out towards the end of July, or the first 
week of August ; consequently they sustain little 
or no injury from the disease ; if they are care- 
fully pitted in small quantities in narrow shallow 
pits they will keep sound aud good for table use 
a long time ; after having grown a great many 
kinds of early potatoee, we find that the Flounder 
and Rough Scotch Kemp give the heaviest crops, 
and the most profitable for general cultivation in 
gardens ; the Flounder in particular is specially 
adapted for old vegetable garden ground, whilst 
the Kemp does much better iu a fresh soil ; 

0 2 Myatt’s 
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Chairman — continued. 

Myatt’s Early Improved Ash Leaved Kidney is 
in our experience the best early sort, but it does 
not keep as well as the Flounder or Kemp ; we 
usually plant in the first week of February in 
drills 30 inches apart, using horse stable dung, 
rather fresh, which we find to be the very best 
kind of manure that can be applied to the early 
potato crop. I will next submit the result of 
the experience acquired on the Glasnevin 
farm by the agriculturist, Mr. Clune, and 
myself. 

Fortyfold ; an old early variety. — This is a 
coloured variety, round, with shallow eyes, flavour 
very good and firm, even when young and small, 
requires to be well manured, and bears manuring 
better than many others. 

Flounder. — Gives a good heavy crop, has 
been a favourite on a great variety of soils, 
for early farm crop; cooking qualities not 
good however, it is liable to disease if not 
dug early. 

Scotch Kemp. — Yery extensively grown in 
county Dublin, comes in after Flounder ; cooking 
qualities good ; liability to disease has increased 
in the last two or three years. 

Hundredfold Fluke. — Gives a heavy crop, but 
found it liable to disease last year as follows : 
4 tons 1 7 cwt. sound, and 3 tons 3 cwt. diseased, 
per statute acre. 

White Rocks. — Gives a heavy crop ; but as 
much as 25 per cent, of it diseased several 
years. 

Broion Rock. — Also gives a heavy crop ; cook- 
ing qualities good ; not as liable to disease as the 
White Kock. 

Skerry Blue. — Extensively grown in Ulster; 
a good return ; not liable to disease ; have seldom 
known more than 5 per cent, of the crop to be 
diseased ; if grown for a number of years on the 
same land the tubers have a tendency to become 
long and badly shaped ; the eyes rather deep ; in 
all kinds having this property there is waste in 
eeling; the rounder the tuber the better; keeps 
etter than the Champion. 

■ Champion . — Did well with us last year; com- 
pared with a few good sorts, the result was as 
follows : — In one field, 





Sound, 


Diseased, 




per Acre. 


per Acre. 




: Tons. nuts. 


Tons. cwts. 


Champion - 


1 11 3 


1 9 


Scotch Down 


7 15 


1 13 


Magnum Bonum 


7 0 


0 1 



In another fluid: Champion, 1 cwt. duo- i n 
August contained 21b. diseased; Skerry iflue, 
1 cwt. contained 3 lb. diseased ; Kemp (Scotch - ) 
1 cwt. contained 14 lb. diseased. 

Magnum Bonum .— Stood disease last year, and 
gave a very fair return ; it is not a good table 
potato. 

Scotch Boren . — Very extensively grown in 
Ireland ; it docs not succeed as well now as it 
did some years ago. 



Chairman — continued. 
In 1875, yield per statute acre — 
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6 


2 
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2540. You have been asked some questions 
about the amount of potash in seaweed ; are you 
able to give that now ; we could not get it from 
Dr. Voelcker? — I have not really looked it up, 
but quoting from memory the quantity of water 
is from 80 to 85 per cent. Then there would 
be, I should say, about 15 per cent, of solid 
matter, and in that, if I mistake not, there 
is not less than 24 per cent, of potash in die 
ash. 

2541. Are you reckoning it as potash or 
potassium ? — As potash ; that is, the oxide. In 
connection with potash, I have looked into the 
analysis of crops, and I have made a calculation, 
and I find there is no farm crop that takes acre 
by acre, so much potash out of the ground, as 
the potato. 

2542. You cannot give the exact amount of 
potash in a ton of seaweed? — It can be calcu- 
lated from the two items I have given you now. 
I will make the calculation and put it in. 

2543. I think the figures you have given are 
a good deal in excess of the amount of potash in 
seaweed, as far as they have been supplied to 
me ? — It may be so. I am now quoting from 
memory. 

Six Hervcy Bruce. 

2544. There has been a great deal of stress 
laid on the absence of potash in Ireland, do you 
think there is less potash in the soil of Ireland 
than in the soil of England, or that more has 
been taken out by the mode of cultivation ? — I 
think, on the whole, there would have been 
originally as much potash in the average soil of 
Ireland as in the average soil of England, leav- 
ing out the bog, but that the consequence of the 
excessive cultivation of potatoes in Ireland has 
been to reduce, especially in the land in the 
hands of the small fanners, very considerably 
the amount of potash required for the growth of 
the crop. 

2545. Since your last examination, I have 
been told of a mode of planting potatoes that a 
gentleman has practised for some time, under 
which he suffers very little from the disease, and 
that is, planting the potatoes a yard apart, and 
also a yard apart in the drills ; then, after that, 
he proceeds with spade husbandry, crossing them 
so that each potato is almost on a raised bed of 
its own ; have you ever seen that yourself, or 
heard of it being tried? — No, and for this reason, 
I should not ask them to try it, because I may 
say, there would be a waste of ground ; but 
certainly scientifically, there is no reason why 
that should not he strictly correct, and the ex- 
planation would be this, that the larger space 
you give to the plant and the more you cultivate 
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Sir Hervey Bruce — continued, 
the ground, the more you favour the conditions 
for the healthy and strong growth of the crop. 
You give it loose ground ; you liberate plant food 
by tillage, and then you give it a larger 
space. 

2546. Your observation is exactly the same 
that I put to the gentleman who told me ; I said, 
“Do not you find you waste a great deal of 
ground by it, and have a much smaller crop? 
“He said No, on the contrary, the crop is as 
abundant as if they were planted in the usual 
way”? — The value I should be disposed to 
attach to his experience would depend very 
much on the character of the gentleman. If he 
was in the habit of making careful observations, 
you would attach every importance to it, but I 
find there are so many gentlemen who with the' 
best intentions are not accustomed to habits 
of careful observation, that they make loose 
statements. 1 do not in any way wish to tlxrow 
any doubt on the gentleman you refer to, but 1 
should be inclined, from my own experience, to 
say it could not be generally so. 

2547. The gentleman is Mr. Wynne, the 
Member for one of the divisions of Liucoln- 
sliire? — It is giving nine square feet to each 
plant. 

Mr. Stewart. 

2548. You have spoken chiefly, I think, of 
the farm at Glasnevin ? — My experience is not 
confined to that ; but I have made more careful 
observations there than anywhere else, in conse- 
quence of its being my head quarters. 

2549. There are several other Government 
farms, are there not, supported by Imperial 
help? — There are. 

2550. Do you know the amount allowed per 
year? — Yes, this year it comes to 6,000?. in 
round numbers, including the maintenance of 
buildings. 

2551. That is paid out of the Consolidated , 
Fund ? — It is. 

2552. la it your experience that much good 
has resulted from these farms ?— Well, inasmuch 
as I am the officer of the department, it is hardly 
a question I can answer. 

2553. Can you point to any definite con- 
clusions of real improvements in agricultural 
science that have resulted from the working of 
these farms by this system? — Yes, I can say 
this much with confidence to you, that n very 
considerable number of the students educated at 
the Glasnevin Institution have done a great deal 
of good throughout Ireland. 

2554. How many are educated there?— Over 
2,000 have been educated altogether from the 
commencement; but all of those arc not 
farming. 

2555. How many years has it been esta- 
blished? — It came into existence in its present 
scale in 1856. 

2556. That is 24 years at 6,000 l. a year? — 
It has cost more than that. 

2557. Do you consider it lias done a great 
deal of good by distributing scientific knowledge 
throughout the country ?— 5t has. 

2558. Has it done any good by making 
scientific discoveries for the benefit of agriculture 
in any particular direction? — Yes, I will instance 
one. I really think we have been the means of 
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Mr. Stewart — continued, 
throwing some light on that very difficult 
question of contagious cattle diseases; and I 
think you will find, if you confer with those who 
have charge of that subject, that the institution 
has in that one particular direction possibly 
contributed in some measure to the carrying of 
the present Act. 

2559. Do you refer mainly to Glasncviu?— I 
do. 

2560. Excepting the discoveries made, or the 
information given to the public with regard to 
the cattle disease, is there any other matter re- 
garding the cultivation of the soil, snch as the 
growing of crops, that you think these institu- 
tions have given to the public ? — I think the ex- 
periments that we have been making at Glas- 
nevin, such experiments, for instance, as the one 
which I put the results of before the Committee 
on the last occasion, have been of immense use 
to the students educated there, and that those 
students have disseminated the knowledge 
throughout the country. I may mention to the 
Committee that we have experimented with all 
manures on all crops ; though I am sorry to say 
that for several years there have been no reports 
published, that has been owing chiefly, I believe, 
to the desire of the Treasury to keep down ex- 

enses. In that way I consider our usefulness 
as been considerably lessened ; but I do say to 
the Committee, that the knowledge acquired by 
experiments on crops of all kinds, and manures of 
all kinds, cannot fail to have been useful to the 
country. 

2561. Then you would like to see the system 
extended, with regard to giving it greater pub- 
licity ? — I should, certainly. I think the system 
is capable of great development. 

2562. Will you give the Committee any 
suggestions which you think would strengthen 
and tend to improve the Government farms 
in Ireland ? — It will be on my own respon- 
sibility. 

2563. Will you state them to the Committee 
now generally? — Well, I think I had better say 
what is now a matter very well known, that in 
the time of the late Government some members 
of the Government proposed to detach the 
department altogether from the Board of National 
Education. It was suggested by some mem- 
bers of the Government themselves, and they 
consulted me about it, whether the public of 
Ireland would not be benefited more by detach- 
ing it from the Board of National Education and 
using the 6,000 /. spent upon it as the nuoleus 
of an entirely independent department of 
agriculture. I stated to the Government 
that that was my opinion ; and I was the 
more free to do it because I was retiring from 
it myself. 

2564. Did you find much opposition to the 
present system on the part of the public? — No; 
on the contrary, I believe the public are much 
interested in it, and most anxious that it should 
be developed. 

2565. l)o you find that the public come and 
ask questions, and ask for information? — Yes. 
My own correspondence, I suppose, in one year 
came to nearly 5,000 letters in the year asking 
for information on all points. 

2566. Is that increasing ? — I am sorry to 
say, for my own comfort, the correspondence 
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Mr. Stewart — continued, 
asking for information is increasing very much 

2567. You think if a further development 
took place by creating a separate department, 
and giving it further powers to report, and to 
put in force further experiments, that it would 
tend very much to improve agriculture in Ire- 
land ? — 1 do. I do not see any other means by 
which you can bring knowledge to the doors of 
the small farmers of Ireland. 

2568. At what cost could that be done? — I 
think the immediate cost could be met very well 
if the department were created. My notion is, 
and has been for a long time ; and I indicated 
that, in answer to a question put to me by the 
Chairman on the last occasion, that that 6,000 1. 
a year, if expended as it should be expended, 
would bring into play every element of agri- 
cultural progress in the country. I believe you 
would get local aid from the gentry, if you ad- 
dressed them in a proper spirit. One very re- 
markable instance of that occurred with regard 
to a suggestion I made lately to the County Cork 
Agricultural Society. The school there was 
about being abandoned, and, with the sanction of 
my employers, I applied to the local gentry of 
the south of Ireland for funds to develope the 
school, using the grant and not asking for any 
increased grant, and, up to the present moment, 
300 1. a year has been subscribed in the County 
Cork to this one school, and if all the views of 
the local gentry on which they and I agree are 
acted upon I believe a permanent sum of 500 1. 
a year will be got from the local gentry to carry 
out the scheme m that one county. 

2569. Then, do you think it would be ad- 
visable to confine your efforts in this direction to 
these model farms, or would you give prizes, as 
has been already suggested by several witnesses 
before the Committee ? — That was my suggestion 
to the late Government, and they acted upon 
it. I repeat, and I wish not to be misunder- 
stood at all, that I was the more free to do it, 
because I was retiring from it myself with the 
conseut of the Government. I proposed an un- 
paid Commission, to have upon it two or three 
country gentlemen ; an eminent scientific man, 
like the President of the Queen’s College, Cork, 
for one, an eminent agricultural authority, in 
relation to scientific matters ; and to give that 
Commission adequate power and a good staff. 
They would give prizes, and expend the money 
very much as they thought fit. They would 
get the grant from Parliament; of course the 
Treasury would have to be consulted on the 
matter ; but I say the grant once made, the 
hands of the department should be absolutely 
free. 

2570. Of course 6,000 1. would not go far in 
cultivating a large area of ground?— No; but I 
think that would be very well for the present. 
The more you got no doubt the more good you 
could do. I have had a long experience of the 
Treasury, and it is not very easy to get an in- 
creased grant from them. 

2571. What other farms are there besides 
. Glaanevin ; I believe that is about 1 80 acres in 

extent? — Yes, there is one at Cork 126 acres ; a 
beautifully situated farm, with spleudid offices 
upon it, fit for experiments of any kind. Then 
there is a very nice farm at Athy, in the 



Mr. Stewart — continued, 
county Kildare, on the estate of the Duke 
of Leinster, of over 100 acres ; but I am 
sorry to say the order is out for the abandon- 
ment of it. 

2572. Are the reasons given for that abandon- 
ment ? — I am not aware. Then there is another 
farm in Ulster, near Ballymoney, a small farm 
which, and I think is, doing good in the 
neighbourhood. We repeated there last year 
and the year before, ' the experiments I have 
been making at Glasnevin, and they created a 
wonderful amount of interest in the neighbour- 
hood. Then there is a farm in the hands of 
trustees, which was attached to the depart- 
ment in Limerick, and I cannot help think- 
ing that that is still available -for any public 
purpose. 

2573. Do you not think that the improve- 
ments effected by an increased knowledge of the 
science of agriculture would mainly benefit the 
larger farmers, and not the small cottiers ? — 
Well, that is precisely why I should take very 
good care to make a distinction. I believe the 
existing Agricultural Societies in Ireland do 
good to the large farmers and the gentiy, bat 
that they are perfectly useless as far as regards 
the small farmers. Some few years ago I got a 
small grant from the then Lord Lieutenant of 
Ireland for the purpose of trying a totally dif- 
ferent system. I got 60/. a year, and I applied 
to the gentiy in the different localities for local 
aid, which I got, in some cases, veiy freely. I 
may mention to the Committee that, besides 
these large model farms, there is a considerable 
number of ordinary national schools throughout 
Ireland to which small pieces of land are attached, 
and that system is capable of being developed to 
a wonderful extent in Ireland, especially in the 
small farms district. I took eight of these 
schools as centres, and I used the schoolmaster, 
who is a bit of a farmer, as the local agent. I 
selected four Liberal and four Conservative 
proprietors, and I took two in each province. 
We commenced with about 10/. for prizes 
in each of these districts. That went on for five 
years. 

2574. Did you limit those prizes to a limited 
area? — A limited area; say three miles radius 
about the schools. 

2575. And a limited rental ? — We did not give 
anything to anybody with a rental which exceeded 
8/. a-year ; I can state to the Committee, as a 
positive fact, that the result of that was simply 
marvellous ; a very large landed proprietor, 
Colonel King Harman, who takes a very active 
interest in the improvement of his tenantry, wrote 
to me for information with regard to this system, 
and I happened to be going down for a day or 
two to the Loughglynn estate of Lord Dillon’s 
to inspect and judge for the prizes there, and I 
wrote back to Colonel King Harman that he had 
better come and judge for himself ; lie did come 
with me from house to house in one of the poorest 
parts of all Ireland, and he said if he could get 
official inspection he would spend any reasonable 
amount ox money in carrying it out ; the results 
were to him, who knew the district so very well, 
very remarkable, and I do submit to this 
Committee, as the questiou has been raised, 
that that is the only way, as far as diffusing 
agricultural knowledge goes, of reaching the 
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Mr. Stewart — continued, 
m flm of the Irish small fanners; I have made 
a report of . the result of those experiments, 
which I shall be glad to furnish the Committee 
with. 

2576. Do you not think that the same 
advantages could be obtained through the local 
agencies of local agricultural societies ? — My 
notion was, as you will find from my report, 
that I should really establish a small society 
in every place where I should have my prize 
system. 

2577. Would you establish that in conjunction 
with these farms, or a central association? — 
Locally, if I could, certainly. 

2578. But supposing there was not money to do 
so, do you think that any pressure could be put 
upon local societies to establish such a svBtetn as 
you propose ? — I think myself there could not be 
a better application of the public taxes than in 
the way I nave indicated ; you might have a 
small rate, very small indeed, and work it through 
the poor law and spend it in the district for 
the benefit of the people; I think we are too 
much in the habit in Ireland of appealing to the 
Treasury on all possible occasions, and neg- 
lecting to call into play local enterprise, and 
local elements of enterprise ; with a grant of 
public money, and a proper staff of Government 
officials, I should look to the likelihood of doing 
good by calling into play fuller elements of 
progress in the country than by squandering 
public money wholesale. 

2579. You would not be afraid of strangling 
local energy by passing them in connection -with 



a central authority ? — I should endeavour to carry 
out precisely what we are doing at Cork now. 
The department is perfectly free in the adminis- 
tration of the pubhc funds ; then the local body 
comes in and supplies money to found scholar- 
ships, and to tarnish additional educatioual 
plant and appliances. If a country gentleman 
wants to educate his steward, or a farmer’s son, 

I do submit to the Committee he ought, in the 
first place, to put his hand in nis pocket 
and contribute towards it, and that is an illus- 
tration of what I mean by calling into play local 
enterprise. 

2580. Would you propose to give a subven- 
tion to any such local fund ? — I should be dis- 
posed to say sufficient to supply the plant, and 
supply the staff. You have the Government 

* farms, and the buildings on them. 

2581. You could not supply a farm in 
every county for 6,000 1. a year ?■ — I do not think 
you would require it in every county. The 
large favms would be for experiments for the 
benefit of agricultural science generally. 

2582. The large farmers, you think, can take 
care of themselves ? — I do. With the Govern- 
ment department, I propose we should have a 
•staff of inspectors, and wherever a country gen- 
tleman, or an agricultural society, would supply 
the funds to give the prizes, we would supply 
the inspectors. I think there is a great difficulty 
in Ireland on that account. I am asked to go 
every year and act as judge of farms for county 
societies, and over and over again I have had to 
refuse such a society as the County Carlow Society. 
I think if an independent officer were to go down 
there, conversant with the business of farming, 
and having no local knowledge of the competi- 
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tors, that his decision would be received with Baldwin. 
much more confidence than the decision of any „ J u lv 1880 
local man. y 

2583. Your suggestions, as I understand 
them, would rather leave out, in a great mea- 
sure, the larger fanner, always supposing that 
they are mainly cared for by the large agricul- 
tural societies ? — And by these large Govern- 
ment farms, on which I would make experiments 
for their benefit. 

2584. Your suggestions would mainly go to 
assisting the development of agriculture amongst 
the small cottier farmers up, say, to a rental of 
10/. a year? — I mean both. The large farmer 
in Ireland does not require, according to my 
knowledge, any special, shall I call it, nursing, 
more than the large farmer in England or Scot- 
land. On the experimental farms I refer to, ex- 
periments might be made in dairy business; 
experiments in manure ; and experiments in 
feeding; and reports might be published, and 
the large farmer would benefit from them, be- 
cause he is a reading man, and would see the 
results. You cannot expect the little farmer to 
take the same interest in experimental work, 
and, therefore, it is that I would go specially to 
his door 

2585. Do- you consider that the suggestions 
you have made would lead more than anything 
else to diminish the extent of the potato disease, 
and to improve that particular article of agricul- 
ture and commerce ? — I have no doubt in the 
world that by continuing the experiments we 
have been carrying out, and which others are 
carrying out now, you would greatly lessen the 
ravages of the potato disease. I am quite clear 
on that point. 

2586. That, and the stamping out process, 
you have already suggested to the Committee, 
would be your two main principles ? — Yes ; with 
regard to the potato disease, if I did not make 
myself intelligible on the last occasion, I should 
like to do so now. I should proceed by steps. 

First of all I should continue the experiments 
with a view of bringing out new and improved 
varieties, and making experiments on the best 
manure, by which I believed I might strengthen 
the plant largely to resist disease. If there 
was tliis new Department of Agriculture, I 
should entrust it with a searching inquiry into 
the whole nature of the disease, and to see 
whether I was right in my view with regard to 
the stamping out, and also with regard to new 
varieties. If my views with regard to the 
possibilities of stamping out be feasible, there 
might be legislation afterwards. 

2587. Then you would extend the present 
system of Government farms in the way you 
have been describing to the Committee, so as to 
take in the whole country ? — I should, cer- 
tainly. 

Mr. Macdonald. • 

2588. Hitherto your farm has been more of an 
educational character, as I gather from your 
remarks, than experimental? — I do not suppose 
that experimental work ever entered into the 
heads of those who started it They found 
agriculture in a low condition, and they thought 
evidently that education would be a good thing ; 
but having the machinery, the plant, the soil, 

O 4 and 
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Mr. Macdonald — continued, 
and the buildings, it soon occurred to me to 
utilise it in the double way. 

2589. The original object of. the formation of 
the farm or the founding of the institution was 
to educate young men rather to take part in the 
farming of the country; is that so? — That was 
so. 

2590. So that there was no such object as 
finding out the best adapted lands in the country 
for growing potatoes, or anything of that kind ? 
— No, that was never contemplated. 

2591. 'Would you think such an establishment 
as you suggest, under the Board of Agriculture, 
highly desirable ; that is to say, not only should 
the grower produce new tubers, but also select 
or examine spots best calculated for the cul- 
tivation of the varieties of potato that we have at 
present ? — I think the greater number of farms, 
and the greater the variety of soils that you 
operate upon in any experimental work, the 
better ; you have a wider range of observation, 
and, speaking from experience in making ex- 
periments, you very often find that what will 
occur on one farm will contradict what, in point 
of fact, may occur on another, and therefore, I 
say, the greater the variety of experimental 
farms you have the better ; but in the present 
temper of the Treasury I should almost be dis- 
posed to say there would be a great difficulty in 
getting a larger number of farms established. I 
think if the Board of Agriculture were properly 
constituted it would command so much of the 
confidence of the gentry, amongst whom there is 
a great deal, I am happy to say, of public spirit, 
that they would come forward and volunteer to 
give a field or a piece of land to try these new 
varieties upon. I can state that from personal 
observation. I find that at the present moment 
the gentry of Ireland are most anxious that 
something should be done in the direction I 
indicate, and I am quite sure you could call 
into play so much local enterprise and local 
public spirit as would relieve the public ex- 
chequer very much in the direction you are now 
indicating. 

2592. Now, supposing we had half a dozen 
persons capable of thoroughly examining into the 
soil best calculated to promote the growth and 
healthy cultivation of the tuber so far free from 
disease as possible, do you think it would be a 
desirable thing that those persons should visit the 
various parts of Ireland, or of Scotland, or Eng- 
land, and see the soil best adapted for that pur- 
pose ? — I should, certainly. 

2593.. Would you . not think that would 
be a highly desirable thing ? — I do. The 
wider the range of observation, the more you 
strengthen a man’s mind to work out any par- 
ticular view. 

2594. You say you have had 2,000 young 
men educated? — Yes, altogether. 

2595. Supposing that you had these 2,000 
young men, or 1,000 of them, who had gone to 
farming, and they were to render you reports 
from the various districts that they were located 
in, giving you an account of the condition of the 
growth of the tuber, and so on, whether healthy 
or otherwise, would such a state of things tend 
vastly to improve the present knowledge of the 
cultivation of the potato as a plant ? — There can 
be no doubt at all about it, and you have in Ire- 



Mr. Macdonald — continued, 
land a considerable number of most intelligent 
landed gentry ; a very considerable number of 
those young men to whom I have referred, and 
others, who would most willingly co-operate in 
the way you point out, in furthering the produc- 
tion of good varieties, and in devising means to 
prevent the disease. 

2596. I think you said, on the .last occasion, 
that the loss of the potato crop was something 
like 8,000,000 1. in Ireland alone, in 1879 9- 
Yes. 

2597. Do you know what the supposed loss 
■was in 1878, because there was a loss in 1878 as 
well ? — It would he fully half that. 

2598. And in 1877 ? — Well every year, I 
should say, for the last three years ; 1877, 1878, 
and 1879, were had years ; I should think it 
would be a very moderate estimate to say that 
in the last four years the loss has fully come to 
20,000,000/., and I believe that is under the 
mark. 

2599. Now supposing we had had this state of 
tilings for 25 years that I have indicated, to wit, 
gentlemen going into various districts pointing 
out the desirability of the culture of a certain 
class of potato and the superiority of the ground 
for that purpose, do you think that we should be 
having this -terrible loss that you have referred 
to in the last few years? — No, you would have 
done what I think is quite possible without re- 
sorting to the stamping out process at all ; you 
would have reduced the loss very considerably, 
you would have minimised it. 

2600. Bo that the effect of the violence of the 
seasons, or of the severity of the seasons, would 
have been minimised upon the crop by careful 
watching like that ? — Most decidedly. 

2601. Would the value of such services on the 
farm more than he recouped by the preservation 
of the crop ? — The saving would be incomparably 
larger than any outlay that would be made upon 
it ; the outlay to produce the result would be 
utterly insignificant compared with . the great 
saving to the nation. 

2602. Then, may I ask you, do you not think 
it is a scandal that we should, after 25 
years knowledge of this terrible enemy to the 
potato, be in tlie position that in one year there 
was a loss of 8,000,000/. in one country alone ?—•• 
I think it is really a scandal ; it is a strong word 
to use, but I really think it is. 

2603. Do you think that private enterprise 
will ever reach the correction, or ever the 
minimising of the evils of the seasons ? — I 
do not think that private enterprise will ever 
cope with the difficulty ; it has utterly failed to 

do it. 

2604. Then you are not afflicted with those 
politico-economic notions, that you should leave 
everything to private enterprise? — No; I am 
sorry to say that the disgraceful state of things 
to which you refer, ana my opinion is formed 
after knowing a great deal of them, is entirely 
owing to the fact that a number of doctrinaires 
have been allowed too much influence in guiding 
the minds of the governing classes. 

2605. Doctrinaires, and not practical men?— 
Yes. 

2606. You would really establish, through the 
medium of the Government or otherwise, a system 
that would attack the disease generally, rather 

than 
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Mr. Macdonald — continued, 
than leave it to private enterprise? — Certainly; 

I should like to add that they are doing it 
actually in France; look what France has done 
with the vine disease; look what Germany is 
doing with its experimental stations ; it is doing 
what I am now proposing to do, and what I have 
been for years proposing to do, namely, to try 
and bring the Government into harmony with the 
landed interests of the country. 

2607. Do you know anything of Belgium ? — 

I do. I am very well accquainted with Belgium. 
In America, every State has given a large grant 
of laud to endow a State Agricultural College, 
and for some years in India there has been a 
Department of Agriculture, which has made 
several reports, and has rendered useful ser- 
vice. 

2608. Are you aware that in every State in 
the United States they publish annually an agri- 
cultural report? — Yes, they do. 

2609. Then, in addition to the State reports, a 
number of them publish triennial reports ; have 
you seen those ? — Yes. 

2610. Then, further, there is a general agri- 
cultural report by the Central Government 
under the superintendence of Professor Baird ? 
—Yes. 

2611. All these methods which, in France, 
Belgium, Germany, and America, are applied to 
other diseases, you think it would be desirable to 
have in England as well ?— I do. I take, as an 
illustration of that, the frightful losses which the 
landed interest in England (I mean by that the 
gentry and the farmers) suffered from the con- 
tagious cattle disease. You cannot have a better 
illustration than that. 

2612. Have you seen those highly illustrated 
works published by the Central Government of 
the United States on the Colorado beetle? — I 
have. 

2613. And also with regard to other diseases 
that were attacking plants ? — Yes, there are men 
specially told off for that purpose. There is a 
very complete organisation in America. 

2614. Are yon aware that they have sent 
people to Europe to make inquiries into those 
subjects ? — I am quite aware of that ; and the 
Government of Canada have also done that. 

2615. We are really on the ground of private 
enterprise, and in consequence of doctrinaire 
opinions behind the world in collecting informa- 
tion for the guidance of our people in agricultural 
matters ?— Yes ; and l should like to add, what I 
am quite sure most men will agree with, that our 
improvements in agriculture nave been forced 
and pressed on by the accumulation of wealth 
rather than by the force of knowledge ; and that 
if we are to hold our own at all, the only chance 
for us really is by education in the widest sense, 
including the sort of education which you are 
now referring to. 

2616. And in the matter of the improvements 
in agricultural implements, they have been forced 
on us by the action of other countries, so far as 
America is concerned ? — A good deal ; but 
there may be an exception with regard to 
the agricultural implement trade. That has 
reached a high pitch indeed, stimulated by the 
demand. 

Mr. Arthur Moore. 

2617. You spoke last time about the possi- 
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bility of picking upon an island, and of stamping 
out the disease entirely ; now suppose that was 
to be adopted, are you aware of any part of the 2 
world where perfectly sound healthy seed could 
be got from?— On a question of that kind, 
amongst scientific men, as you have no doubt 
found already, there is a considerable conflict of 
opinion. I have a correspondence with America, 

1 have also a correspondence with India; and all 
my correspondents in India do not know the 
potato disease. 

2618. So that you believe there are potatoes to 
be found in some parts of the world perfectly free 
from disease ? — I do ; 1 got three successive lots 
of potatoes from America, and I grew them in the 
way I explained the other day, and not a speck 
of disease appeared upon them. 

2619. You have perhaps heard a good deal 
about resting epores ; do you believe much in 
the resting spore theory ; that is to say, that the 
germs of the disease remain in the land from 
year to year? — All we know upon that subject 
rests entirely on the testimony of Mr. Worthing- 
ton Smith. 

2620. That testimony is extremely strong ? — It 
is very strong ; I never met him until I met 
him in this room, but I have read all he has 
written, and I am bound to say I am very much 
impressed with what appeared to me to be the 
conscientious care with which he worked; but 
at the same time I think further research ia 
necessary. 

2621. Did jmu see that he went so far at the 
end of his evidence as to say he had taken these 
spores out of the land himself and submitted 
them to the microscope? — I read that in the 
evidence. 

2622. Is it true or not true that in many parts 
of the country great value is set upon having 
the first crop of potatoes out of meadow land or 
grass land that has not been broken for many 
years ? — Yes. it gives the best crop. 

2623. Is that a strong confirmation of Mr. 
Worthington Smith’s opinion ? — I think not. 

2624. Why not ? — For this reason, that 
assuming for argument sake they were found 
out after the third year, and he says they will 
not live longer than three years, that is the 
limit ; they could not remain in the grass land 
for 20 years. 

2625. I think you misapprehend what I have 
asked you ; if Mr. Worthington Smith is right in 
saying that resting spores are the cause of the 
dissemination of the disease is not stvong confir- 
mation of that opinion that you find, as 1 think 
you are prepared to admit, the first crop of 
potatoes taken out of grass land that is broken 
particularly healthy ? — I explained that to you 
on the last occasion, and I should like to add 
wliat I consider to be of great importance in 
connection with the whole question, that grass 
land gives a better crop of potatoes, simply 
because the grass has been taking out of the 
ground only the constituents that the gi-ass 
requires, and nothing more; and that it makes 
very little demand on the land for the consti- 
tuents that the potato requires. 

2626. You are referring to the question of 
potash I suppose ? — Yes, and phosphates. 

2627. Now I want to ask you a few questions 
about the mode of raising with regard to lazy 
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Mr. Arthur Moore — continued, 
beds and drills ; perhaps you will give the Com- 
mittee some idea as to which mode you perfer ? — 
In Ireland there is so much wet, undrained, cold, 
clay, ground and undrained and unimproved bog, 
that I have no hesitation at all in saying it would 
be a great folly to attempt to grow potatoes in drills 
in that wet land ; and then again, the tillage of 
Ireland has been bo imperfect that the lazy-bed 
system gives a certain amount of drainage to the 
ground which I consider to be most beneficial in 
a country like Ireland. 

2628. Then with regard to the manures which 
you think potatoes ought to have; I suppose 
they ought to have such manures as would supply 
the plant with the necessary plant food ? — Yes, 
decidedly. 

2629. Will you give the Committee some idea 
about tlmt ?— I think in that little tract which 
I referred to the other other day, I stated that 
the mixture of super-phosphate of lime in the 
proportion of 12 cwt. of super-phosphate to 8 
cwt. of kainit, would, for the land in the hands 
of the small fanners, make a good mixture. I 
should be very much disposed to say that for a 
large fanner who wanted an artificial manure for 
potato, a good mixture would be super-phosphate, 
kainit, and some sulphate of ammonia, in the 
proportions of 10 ewt. of super-phosphate, 7 
cwt. of kainit, and 3 cwt. of sulphate of ammonia, 
varying it perhaps according to the quality of 
the soil, as it wanted more or less potash. 

2630. I suppose it ought to be supplied with a 
certain amount of nitrogen ? — Yes ; that you get 
in the sulphate of ammonia. 

2631. What do you think is the best mode of 
■storing potatoes ? — The best mode of all would 
be of course to put them in a house, but that is 
impracticable. The most practicable way of 
storing potatoes is in small, very narrow pits ; the 
smaller the heap the better, and as I said to the 
Committee, I find the best material to cover 
them with would be stubbles. You cannot 
always have stubbles enough for the purpose, 
but where you have it is the very best mate- 
rial. It is porous, and keeps them thoroughly 
dry. 

2632. Those pits should be 12 inches deep 
below the surface?— Yes, on dry ground, but 
not in wet land. 

2633. And losing to two or three feet deep of 
potatoes? — Not more than three feet 

2634. What do you think is the best place 
which potatoes could occupy in the rotation of 
crops ? — The best crop I find in practice is that 
which is raised after old fresh lea ground. 
They should not be' introduced more than ouce 
certainly in six years if possible. The longer 
they arc apart in the rotation the better. 

2635. Have you a strong opinion as regards 
whether the potatoes ought to be sown in setts or 
planted whole ?— I think it is a waste of seed to 
sow large whole potatoes. I find that the best 
result, all things considered, is got in parts where 
you get sound seed, not the very large ones, and 
not the small ones by any means ; and cut them 
into “setts,” leaving two eyes in every sett. When 
I have planted the whole potato, I have found 
there are too many tubers, and unless the ground 
is very richly manured, they do not grow fully, 
there are so many of them. 

2636. Do you attach much importance to 



Mr. Arthur Moore — continued, 
getting seed from late or early districts?— There 
is a difference between the potato and most other 
crops in that respect, and I consider it is owin» 
to its being propagated from the tuber. I fi n ^ 
that in changing seed com, a great advantage is 
obtained by bringing it from a warmer district • 
but I have found in the potato that it is 
really better to bring it from a district a little 
later than your own. If I were raising potatoes 
from seed, I should not adopt that rule, but I 
should bo very much disposed to go to a district 
a little earlier than my own. 

2637. It has been said that you cannot alter 
the habits of the potato and make it earlier ; do 
you share tlmt opinion? — I am very much 
astonished to find that that statement was made. 

I think there is one fact which is very well known. 
It is not an original observation of my own at all, 
hut it is important ns bearing on that point. If 
you take setts from what is called the rose end of 
a potato, that is tire upper end, and setts from the 
root end, that is where it is attached to the stem, 
you will find if you plant them at the same time 
that the setts from the rose end will come to ma- 
turity a fortnight earlier than those lower down, 
so that in reality you can make a late variety 
early, and vice vtrsd. 

2638. That is to say, by using the upper or 
lower setts ? — Quite so ; and T have done it my- 
self. I have cut a quantity of potato setts from 
the rose and put them in one basket, and setts 
from the lower end, or the r~ot end, in another 
basket, and planted them separately, and I have 
found a difference of a fortnight in their arriving 
at maturity. 

2639. Have you observed the evidence of Dr. 
Yoelcker that potash was of no more use to the 
potato than to other crops ? — I did; but I dot not 
think Dr. Yoelcker meant to convey all that his 
words might seem to convey. 

2640. Why not? — In the first place, because 
there is a larger amount of potash, acre by acre, 
in the potato than in any other crop. 

2641. And that makes potash so especially 
necessary for potatoes ? — I consider the presence 
of potash in the soil is a necessary condition for 
the growth of a sound crop. 

2642. And the growth of potatoes is a heavy 
drain of potash from the soil ? — It is. 

2643. On the last occasion you said that in 
Connemara they supplied their potash on the 
coast ; is the result that they get good potatoes 
on the sea coast, of Connemara? — They do not 
select the seed, but it is wonderful what good 
crops they grow. I will mention a curious fact 
to you with regard to that question. There 
is one part of the county Dublin where sea 
sand ancl seaweed are largely used, and I. have 
never seen a speck of disease there. 

Mr. Earp. 

2644. In any seed ? — In any seed. I am 
merely stating that when my own crop was 
diseased I found the potatoes there perfectly 
free; that is, able to resist the disease at the 
time I visited there. I do not mean to say that 
they were capable absolutely of resisting the 
disease, hut what I mean to convey to the Com- 
mittee is this, that if you supply the crop with 
proper nourishment, and till the ground properly. 
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Mr. Earp — continued. . 
you do strengthen the crop so that they will 
resist disease. 

Mr. Arthur Moore. 

2645. You are familiar with parts of the 
country where it is not the habit of people to 
break any more of the ancient pasture than they 
can possibly help, and the result is, that in many 
cases gentlemen, but invariably the labourers, 
perhaps, have no chance of obtaining anything 
but a half or a quarter of an acre every year, 
and they have to get potatoes, whether good or 
bad, out of that every year. What would you 
suggest could be done to try and eliminate 
disease out of land more or less diseased, and 
where there is no practical possibility of getting 
a change of soil ? — In that case there is nothing 
for it but two things : one is selection of good 
seed, and the other is to give plenty of artificial 
manure with such home-made manure as they 
have ; such artificial manure as I have just men- 
tioned, the three constituent of, with less nitro- 
gen, because there is a good deal of nitrogen in 
the manure they have, such as it is. 

2616. Now, Dr. Voelcker spoke of the time of 
year for putting on manure. What time of year 
do you think this potash ought to be added ? — I 
think the best lime is in the spring. He appears 
to think it is the autumn. I think if he had ex- 
perimented more largely he would have found 
that he need not be afraid of its being washed 
out of the ground in the spring. 

2647. It has been represented hy some of the 
witnesses, Mr. Worthington Smith, aud others, 
that the manure by being put on in the autumn 
became better assimilated with the land. Do you 
think that is the case?— I think it is likely to be 
more assimilated; hut I should be very much 
inclined to say if you put manure on your land 
in the autumn there is great danger that a very 
considerable quantity, and that the most valuable 
part, may be washed out by the heavy rains of 
winter. 

2648. Mr. Shuter the other day here spoke of 
a method which had been adopted by a friend of 
his, a farmer in Kent ; he had gone year after 
year and selected always the finest plants of a 
given variety, selecting the very best that were 
produced ; what should you think about that ; 
do you think it is very important, if you wish to 
preserve the quality of the seed and to prevent 
it deteriorating, to act in that way? — T do ; but 
I should not rely merely on the stalks, I should 
take the whole plant, stalk and tubers. 

2649. When your attention is attracted to a 
well grown stalk you would examine the tubers, 
and if satisfactory you would put it aside if you 
wished to keep the seed in its perfection ? — I 
should ; and m connection with that may I 
mention a curious experiment I made, and which 
I am sorry to say I did not repeat for want of 
time. I took the specific gravity of potatoes at 
one time, and I found that by growing from the 
dense kind, on the principle of selection, I got a 
denser kind. I throw that out for the con- 
sideration of others. I only made the experiment 
once, and it certainly proved to me to be very 
encouraging, and I should like somebody else to 
follow it up. 

2650. Mr. Carruthers’ evidence did not quite 
go in the same direction; he seemed to think 
there was not quite so much good in picking good 
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Mr. Arthur Moore — continued, 
seed? — Well, I cannot for the life of me see 
how anybody can come to the conclusion that 
there is no good in picking good seed. 

2651. Have you anything to sav about the 
difference in growing from seed and from tubers? 
— The only thing I have to say on that point is 
this : When you grow from the tuber, and get 
the variety fairly started, they are very true to 
kind ; but when you grow from seed it is very 
remarkable that from the apples you get a great 
variety. There is an extraordinary tendency in 
that way, and the result is absolutely uncer- 
tain. 

2652. Have you ever found the ravages of the 
disease vary with the constitution of the plant? 
— I have invariably found that. With regard 
to the question of the difference between seed 
and setts, which you have put a question to me 
upon, I think this is material. The principle of 
selection applies to the sett thus far, that you are 
very liable, if you try the same treatment, to 
have the same sort repeated, but if you want a 
really fresh genuine start in a new kind you 
must go to the seed, and, above all, you must 
hybridise. 

2653. Are you very strongly in favour of 
burning the stocks? — Well, I am in favour 
of it. 

2654. You think that is a matter of great im- 
portance ; do you think the disease is much pro- 
pogated by means of the stalks of diseased pota- 
toes? — I do not. I think the extent to which it 
is propagated in that way is greatly exaggerated, 
but 1 am quite certain it is capable of being pro- 
pagated. I believe the tuber itself is the great 
means by which the disease is propagated , 

Mr. Colman. 

2655. Do I understand you to say that sea 
sand was added to the soil in county Dublin ? — 
Sea sand that contains a little phospate of lime is 
used in several places. In many parts we have that 
kind of sand. Take Youghal, in the county. 
Cork, aud other parts of Ireland, there is a con- 
siderable quantity of this sea sand, whicli is sup- 
posed to be merely sand, but in reality its efficacy 
turns upon the presence in it of a sensible 
quantity of phospate of lime. That is not the 
case in ordinary sea sand. 

2656. With regard to manure, you said you 
thought it would wash away if applied too early ; 
was that the result of experiment or of inference ? 
— The result of experience, and not experiment 
or inference. There is a notion amongst scientific 
men, more especially since some researches which 
were made by Professor Way of this city, and 
most able aud searching experiments they were, 
on the absorbing powers of the soil, which I 
shaved till I was compelled to modify my views 
by large experience, that all the constituents of 
the manure are capable of being absorbed and 
fixed in the soil. 1 believe that is to a great 
extent true, but when you put soluble salt3 on 
the land, say in the autumn or winter, and there 
are heavy falls of rain, I believe that there is great 
danger that they may be carried away in the 
crevices of the soil before the soil has time to 
come in contact with it. 

2657. Do you mean that the farmyard manure 
will be better applied at one time and the 
artificial manure at another time? — That would 
be different from artificial manure ; I have 

p 2 experimented 
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Mr. Colman— continued, 
experimented with that. I have pat it as a top 
dressing on the land in autumn, and the quantity 
of soluble matter in farmyard manure atone time 
is so small, that 1 believe in that case the soil has 
got the power of absorbing all that would come 
down at any time by any shower, and as the 
decomposition sets in a little more is liberated, 
and the soil would absorb and fix that too; but 
when you put on a soluble salt in the autumn 
and a heavy shower of rain comes, a thnnder- 
storm for instance, I have found from experience 
that the crop is not so good. So l'ar, it is a matter 
of inference that the soluble salt is not capable of 
being absorbed and retained by the soil. 

Mr. Macartney. 

2658. I understood you to say that in your 
opinion the establishment of Government farms 
has been beneficial in Ireland ? — In the past they 
have done some good, but not so much as might 
have been. 

2659. You ore acquainted with the Ulster 
Model Farm at Belfast ? — I am. 

2660. Was that a success? — In the first place 
I will answer that question by saying that it edu- 
cated a number of very clever young fellows, 
who got a good knowledge of the principles of 
agriculture, and they have been dispersed 
throughout Ireland, and so far it has done good. 
The soil was a particularly cold stiff soil. I 
think, as I have always thought, if they had had 
proper machinery in Ireland, and a proper 
Government Department, that that school could 
have been made one of the most useful in Ireland. 
The soil is a difficult one to manage, and it is 
typical of a large range of soil in the county of 
Antrim ; and 1 think that experiments could 
and ought to have been made there that would 
have been of great use to Antrim. 

2661. Was not that particular soil selected 
expressly for the purpose of making experiments, 
because it was a soil that was typical of Antrim? 
— I do not think so ; I have reason to think not. 
It was selected by the late Dr. Denver, and 
that was a consideration that never entered into 
his head. 

2662. Was not that institution used almost as 
much for educating young men at the model 
school in Belfast as for educating them for 
agricultural purposes, or Tather more so? — For 
reasons that the Committee will appreciate, I am 
very unwilling to enter upon that subject, inas- 
much as I have been connected with it. That 
was one of the causes of failure. It never was 
an agricultural school, pure and simple. 

2663. The pupils were never employed in the 
work on Ihe farm, but labourers were employed ? 
— -Yes, and I say the experiments did not get a 
fair trial. 

2664. I understood you also to say that in 
our opinion Government might give prizes or 
elp to give prizes, which were to be awarded 

according to the decision of Government in- 
spectors? — My suggestion was that the State 
should merely provide the inspectiou, and that 
the funds for the prizes should come from the 
local gentry, and those anxious to promote agri- 
cultural progress. 

2665. You also stated that in your opinion 
the boards of guardians ought to levy rates for 
the purpose of providing these prizes? — I do 
not see a more useful application of the fund. 



Mr. Macartney — continued. 

2666. Is it your opinion from your experience 
of the boards of guardians in Ireland, that they 

would be easily induced to do this ? -When 

I answer a question of that kind, I answer it on 
the merits. My experience of boards of guardians 
is, that it is very difficult to get money out of 
them, and why should it not be. It is the same 
with other people. They are human nature like 
boards of guardians elsewhere. 

2667. The motive in this case would be the 
improvement of agriculture in their neighbour- 
hood? — lb would. 

2668. Was their action in the improvement of 
education where they had to pay the rates to 
assist the Government with regal’d to the result 
fees encouraging as to what then* action would be 
in providing money towards agricultural pur- 
poses ? — As fnr as that goes their action has not 
been encouraging, but in what I have been sug- 
gesting in answer to the questions put to me, I 
should really not leave it optional with them, I 
would pass a short Act of Parliament, and levy 
the rates, and use the money. 

2669. You would make it imperative, and not 
optional ? — Certainly ; the same as it is made im- 
perative upon them to a certain extent to sup- 
port the poor. I merely refer to the board of 
guardians as a means of getting funds for the 
prizes. 

2670 Then those prizes would be distributed 
by the board of guardians under the direction of 
Government officers ? — The Government would 
supply the staff. I may mention to you 
what my opinion upon that point that you hove 
been putting to me is. A very large number of 
persons in the county of Cork, gentry and largo 
farmers, in connection with the revival or recon- 
struction of the school, there have actually 
volunteered to me to move in the direction of 
bringing iu a Bill for taxing themselves for sup- 
porting the school. 

2671. Those are the upper classes? — No, they 
are mixed ; there are farmers amongst them. 

2672. The large farmers? — Intelligent far- 
mers. 

2673. Are they small farmers? — Not the very 
small farmers. 

2674. I understood you to say, just now, that 
the large fanners should be left to themselves; 
that they were sufficiently independent and in- 
telligent, as the farmers in England and Scotland 
were, to be left to themselves, and that it was 
for the encouragement of small farmers you 
would suggest these prizes? — Certainly; 1 do 
not see any reason why the agricultural societies 
should not give prizes for the best managed 
farms if they think fit. 

2675. They do that at present ? — To a limited 
extent. 

2676. Are there not prizes given in a great 
number of districts in Ireland for the best green 
crops which are selected by gentlemen con- 
nected with the Royal Agricultural Society and 
the Dublin Society ? — I believe that system to 
be thoroughly unsound. It is putting a premium 
on one particular crop. I say, if a prize isto he given 
at all, it ought to be given to the farm all round, 
that is taking everything into account, and that 
the system adopted by many agricultural societies 
of giving prizes for thi9, that, and the other crop 
appears to me very much like the old system of 
bounty. I will add that, in your own agricul- 
tural 
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Mr. Macartney — continued, 
tural society, in which you are a member of the 
council, the matter was proposed by Mr. Town- 
send, and although he is a very able man and an 
influential man, I need not remind you that the 
thing fell through. 

2677. Your proposal would be to give these 
prizes for crops all round; not for potato crops 
alone ? — I should say prizes for the best managed 
farms. 1 should encourage the production of new 
varieties of potatoes in a different way. 

2678. I understand that your recommendation 
is for general farming purposes, and that prizes 
should be given separately for the encouragement 
of new species of potatoes? — Quite so. 

2679. In answering questions about the com- 
munication of the properties of manure to land, 
you stated that the washing down of farmyard 
manure into the land by successive showers, sent 
the different portions into the ground, and that 
then most of them are absorbed ? — Yes. 

2680. But is it not the experience of farmers 
that where heaps of farmyard manure are left 
out in the rain during the winter, the manure is 
very much deteriorated where it is not left under 
cover ? — I do not approve of allowing manure to 
remain uncovered on the land, but as you happen 
to put the question to me I may 6ay this, that it 
is a very curious thing that Dr. Yoelcker has 
actually written a paper in the Journal of the 
Royal Agricultural Society of England, the 
tendency of which is rather to encourage the 
spreading of farmyard manure on the surface. 

2681. I mean where they leave heaps of 
manure lying together before it is spread ; is it 
not the practice of the best agriculturists to keep 
them under sheds to prevent the rain injur- 
ing the manure ? — Certainly, but the question 
put to me had reference to the mode of apply- 
ing it. 

2682. Then the action of the rain is not as 
deleterious, after the manure is spread in small 
quantities on the ground, as it- is when lying in 
heaps together? — No, certainly not. It is very 
much injured when it is in small farmyards in 
small heaps ; greatly deteriorated by the rain. 

2683. Do you believe that if this system of 
giving prizes, either separately by the boards of 

f uarclians or jointly between the boards of guar- 
ians and the agricultural societies in different 
parts of Ireland could be carried out, that the 
small farmers would take advantage of it ? — I do, 
and I will add that there has been no attempt 
yet, that I am aware of, on the part of any agri- 
cultural society, or on the part of the Govern- 
ment itself, really to dig down into the minds of 
the small fanners, except that experiment which 
I canned out under the auspices of Lord Spencer 
for five years, of going to their doors making a 
sort of mission on them. That is the first time 
that their minds were really reached. 

2684. Of course you are acquainted with the 
different farming societies in Ireland. There are 
several large ones, and a great number of local 
societies which have not a great area to exercise 
their functions upon. Do the small fanners take 
any interest in those societies at present ? — No, 
certainly not. 

2685. Is it not their interest to do so? — That 
raises a totally different question, and a deeper 
question. They think, whether rightly or 
wrongly, that the agricultural societies of Ire- 
land are merely instruments got up by the land- 
0.123 — Sess. 2. 
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Mr. Macartney — continued, 
lords to show tbe capabilities of the land, and 
that the motive of the landlords in organising and 
maintaining these agricultural societies is not to 
benefit them. It does not matter whether they 
are right or wrong. I say myself frankly, 
that they arc doing the dog in the manger, 
but I tell you now, and I tell this Committee, 
that the feeling is there deeply seated in their 
minds. 

2686. There are societies in different parts of 
Ireland which have been established especially 
for the benefit of very small farmers and 
cottagers for the purpose of inducing them 
to grow vegetables of different kinds, and 
encouraged by tbe Cottage Gardening Society 
in England, 1 do not know whether you know 
much about them, where they have been esta- 
blished ? — I do. 

2687. Have they stood still, or have they gone 
back ?- I paid a good deal of attention to those 
societies, and, as possibly you are aware, I took 

f tart in the procef dings of one of them on your 
amily estate, and I am bound to say that the 
efforts in that particular direction of your family 
were eminently successful, uot perhaps as suc- 
cessful as they might wish, but I can state that 
good was done, and I am quite sure that if that 
system were extended, nnd if you could calm 
the public mind so ns to direct the minds of the 
public to industrial employment, and to see 
the advantages of cultivating in themselves 
habits of skill, industry, nnd thrift, that they 
would be immensely more useful than they have 
been. 

2688. Where they have been established, 
have they continued unless they have been very 
much stimulated by persons above them who 
took a very great interest in them ? — No, cer- 
tainly not. 

Sir ffervey Bruce. 

2689. I have heard remarks made at some of 
these societies that it was wrong for them to 
show such good vegetables, because it would 
make their landlords think that their ground 
was too good ; do you allude to that sort of 
feeling ? — I do. 

2690. At my own local society the observation 
was made by several of the people who were 
growing crops round about? — What Isay to you 
and to the Committee is, that the feeling is 
deeply rooted in the minds of the people ; whe- 
ther it is right or wrong I do not here offer any 
opinion, and this is not the Committee before which 
to discuss it ; but it is there all the same, and I go 
as far as to say to you that they are doing the 
dog in the manger. They will not take a pound 
out of the ground because the landlord may get a 
shilling. I deplore it, but the feeling is there, 
and it is very unfortunate. 

2691. You have talked about tlie goodness of 
the manure being washed out if rain tell rapidly. 
How long do you think the advantages of lime 
remain in the ground afterwards ? — That varies 
very much with the quality of the ground; if you 
take stiff clay ground, such as you have in Ulster, 
and drain it, aud then, a year or two after you 
lime it, I believe the effect of the lime will last, 
in round numbers, a dozen years. Iu lighter 
lands, such as we have iu tbe midland counties, 
I think it begins to lose its effect from five 
years and upwards. 
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Sir Heroey Bruce — continued. 

2692. As to the sand, do you think there 
is any advantage in putting pure sea sand, 
that has nothing soluble in it, on stiff clay land? 
—I do. 

2693. It is very much practised in my part of 
the world ? — YeR, and I Relieve it is still more 
beneficial in bog land ; even the pure sand. 

Mr. Slorer. 

2694. I suppose your experience is not confined 
to Ireland? — No. 

2696. Do you think that in England anything 
of the kind would be beneficial also in the 
interests of small farmers. I am not aware that 
there are any experiments or schools being 
carried on? — I must answer the question by 
saying that what is good for Ireland ought to be 
ood lor England, and I think there are many 
istricts in England where small farmers do not 
farm well. 

2696. At present there is no machinery of that 
kind ? — No. 

2697. Do you think a Minister of Agriculture 
would be useful in superintending and organising 
these sort of institutions ? — I think it would be 
eminently useful in England. 

Chairman. 

2698. You said that sea sand contained phos- 
phate of lime ? — That is what is called the coral 
sand. 

2699. Do you mean sea sand made up of 
broken shells ? — Yes ; all the coral sand contains 
phosphate of lime. 

2700. There is some on the Connemara coast 
that is absolutely without phosphate of lime ? — 
Yes. 

2701. But it is a distinct variety that contains 
the phosphate of lime ?— Wherever you find shells 
there is a trace, more or less, and in these parts of 
Ireland where no phosphate of lime has been 
recognised at all, even that small quantity acts 
beneficially. 

2702. Could you tell us how the Govern- 
ment acted in France in stamping out the 
vine disease ?— They offered prizes and en- 
couraged research, and so did the agricultural 
societies. 

2703. There was a theory propounded here by 
a very large salesman who seemed to be well 
acquainted with the subject, that varieties of 
potatoes which produce abortive flowers were less 
liable to degenerate than those which produce, 
and he instanced the Regents’ flowers. Have you 
ever heard that theory before ?— Theoretically 
much may be said for that, and after all it is a 
question of science. If it be a fact, that fact must 
admit of explanation. I have seen the observa- 
tion before; it has not, therefore, come before 
me for the first time. The great effort of the 
plant is the production of the seed, and in the 
production even of the small quantity that is 
produced in an ordinary fertile potato there is a 
considerable expenditure of the plant, and in the 
economy of an unfertile plant that is saved, I have 
no doubt in the world, otherthingsbeingequal.it 
will be stronger. There is not the slightest doubt 
in my mind upon that. 

2704. You have no reason for supposing that a 



Chairman — continued. 

potato plant which produces abortive flowers would 
be exempt from the degeneracy which we are told 
overtakes the potato plants generally ? — No, any- 
thing that I say is entirely speculative. I have no 
experience, and if I were merely to refer to the 
experience of that gentleman I should say cer- 
tainly the facts were rather against him, because 
the Regent has shown great signs of weakness of 
late. 

2705. Several of the scientific witnesses were 
very anxious that we should have an early kind 
of potato, eo as to anticipate the disease and 
have the crop stored before the disease is usually 
developed. Do you believe that that is feasible? 
— I do, if you do not force the crop too much. 
In the garden, for instance, you will get a crop 
that will almost store and he good for use all the 
year round. Take the Flounder. At Glasnevin 
we grow the Flounder in the garden, not as a 
very early kind, because it is not a very early 
kind. As already stated, Myatt’s Prolific is the 
one we find to be tho best in the garden for 
early purposes. The Flounder comes in after 
that, and when you do not grow it very early, 
and treat it well, we find it will bear storage all 
the year round. Then to come to the Field, 
I find the same thing. I find tbe strong 
growing early kinds are capable of resisting 
disease better than the late ones, and there- 
fore I go in thoroughly with that observa- 
tion so far as to recommend the propagation of 
early kinds. 

2706. Mr. Shuter, a very large salesman, 
stated positively that there was no early potato 
that would keep, and in fact that it was im- 
possible to establish a variety of potato that 
would do the general work of the potato, and that 
would keep during the spring and the following 
summer? — I think his deduction has been too 
sweeping, and that is the extent I should like 
to go. 

2707. Do you know of any early potato that 
will not germinate, and will bear storage all the 

ear round '! — The Rough Scotch Kemp is a good 

ind to instance. It is an early kind, and I 
know that we stored it all the year round. As 
I tell you, even the Flounder grows in the 
garden, and Mr. Gray, the gardener at Glas- 
nevin, who is a man of considerable power of 
observation, and a man of large experience, 
takes that view of it too. He believes the 
Flounder can be grown so as to store all the 
year round. 

2708. I will ask you now to be good enough 
to give us in a paper showing us the expense and 
the general method of manuring and working an 
acre of potatoes at your farm at Glasnevin, show- 
ing the details from beginning to end, including, 
the expenses and the distances apart, so that 
there shall be appended to our report a practical 
plan for growing potatoes which might be 
followed ? — It is as follows : I may premise that 
the crop varies with a good many circumstances. 
Even on the same farm the cost of applying 
manure will vary from year to year, according 
to the distance of the field in which the crop is 
raised from the steading. Again, the cost of 
ploughing varies with the quality of the ground, 
Sometimes, too, we employ three horses in 
autumn ploughing in preparation for die crop. I 

give 
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give the average as closely as I can, assuming 
the crop is raised in drills : — 



Ploughing in autumn - - - - - 

The preparatory cultivation in spring varies with 
the seasons ; I put it at 
Manure : 20 tons farmyard manure, at 5 s. 

• Kanitt - -- -- -- - 

Application of farmyard manure - - - 

Ditto of kanitt - - 

.Seed, and cutting and planting, say - 
Closing drills ------- 

After cultivation, about - - - - - 

Digging, with the aid of a suitable plough, and 
pitting -------- 



- 13 

- 15 
5 - 

- 18 
- 16 
- 1 
4 10 
- 3 



- 17 



6 



£. 14 14 - 



The drills are made, on an average, about 30 
inches. When planted on lea the ground is 
deeply ploughed in winter or early spring, the 
grass being completely buried by a skin coulter 
on the plough, or by a one-horse , plough pre- 
coding au ordinary plough. I have found this 
to be an excellent practice. It substitutes pota- 
toes wholly or in part for lea oats, which is a pre- 
carious crop. In spring the crusts of the sod are 
broken down with the harrow or grubber. The 
ground is ridged or drilled by the double moved 
board plough ; the farmyard manure is spread 
in the drills; the artificial manure is spread over 
it ; the “ setts ” (ent potatoes) are placed over 
both, at a distance of 12 inches from sett to 
sett ; the whole is covered by splitting the drills 
again with the double moved board plough. 
When the plants appear well upon the surface 
they are moulded, the soil having beeu pre- 
viously loosened with the grubber, and weeds 
removed. After a time the soil between the 
drills is again stirred with a drill-grubber, and, 
when necessary, a drill harrow, and the plants 
again moulded. At all times weeds should be 
kept down ; for weeds absorb the nourishment 
which should go to sustain the potato crop, and 
choke the crop. If half the lea field is cropped 
with potatoes, and the other half cropped with 
lea oats, and if the potato and lea be altercated 
in the same field afterwards, potatoes do not 
recur on the same land, in the fair course of rota- 
tion, oftener than once in eight years. In the 
ordinary course of cropping land m rotation the 
potato usually follows lea oats ; that is, the crop, 
occupies the same place in the rotation as root 
crops. In this case the ground is ploughed 
deeply as early in autumn as possible ; and when 
the proper time for planting arrives the ground 
is cross-ploughed, narrowed, and made into 
drills, the manure is applied, and the crop planted 
and treated as already described. We sow the 
main crop in March, using about 100 (imperial) 
stones per square acre. The small fanner raises 
the crop in laz beds ; and, for reasons already 
assigned, this is the best system in undrained and 
unimproved land. The ground should be dug as 
deeply and early as possible. The more 
thoroughly the surface is prepared the better. 
Sometimes in Ireland it is not stirred at all, the 
crop being raised on the untilled surface. In 
place of this I advise the ground to ho well 
broken up ; and I recommend that the “ setts ” 
shall be deposited in regular rows or lines across 
the ridges, so that the soil between the rows may 
be forked or hoed, and the crop moulded 
properly from the furrows. The farm yard or 
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Chairman — continued. 

house manure is to be spread ou the ridges; the 
artificial manure, if used, is spread over it, and 
the setts are dropped in rows from 18 inches to 
24 inches asunder, the distance from sett to sett 
being from 9 inches to 12 inches, according to 
the soil. In the after-cultivation the ground 
must be loosened sufficiently, and weeds kept 
down. I may add that it is no uncommon thing 
to find 12 tons of weeds in an acre of potatoes in 
Ireland. 



Mr. Earp. 

2709. I think there is one point we have 
hardly cleared up with regard to the resting 
spores. Do you say that the resting spores will 
continue vital in the haulm of the potato ? — No ; 
what I said with regard to the resting spores is 
that everything we know ns to their remaining 
in the ground rest entirely on the authority 
of Mr. Worthington Smith. 

2710. Then if they would not rest, and would 
not remain vital in the haulm, there cau be no 
necessity to destroy the haulm. You do not 
attach much importance to that, do you ? — I <lo 
not My view of that point is simply this : that 
it is better to err on the safe side. Further than 
that I really do not go. 

2711. I think you said that the agricultural 
progress of this country has been pressed on by 
the force of accumulated wenlih? — Yes, that is 
my idea. 

2712. Can you just enlarge upon that view a 
little; why do you say that? — 1 shall indi- 
cate to you what is in my mind. Your ex- 
ceptional agricultural condition in England 
I hold is entirely owing to the fact that 
money was mnde, and largely made, in manu- 
facturing industries, and in trade and com- 
merce, and, I believe, that an enormous propor- 
tion of the surplus capital overflowed to the land. 
That did not take place in Ireland ; there has 
been no such overflow in the south of Ireland ; 
there has been no such overflow in the west of 
Ireland, and no such overflow in any part of 
Ireland, except in parts of Ulster, and I believe 
it has been forced on in that way by the capital 
that has come from these sources, as it were, to 
the land. 

2713. Then you think the tendency which 
would otherwise have manifested itself in Eng- 
land, as well as in Ireland, to agricultural loss 
and difficulty has been counteracted by those 
means ? — I am quite clear that it has. 

27 14. You use the argument simply as showing 
that we not do owe immunity from Ihe unfor- 
tunate state of things in Ireland to our extra 
care and experiment? — That is precisely my 
contention. 

2715. So that you wish us to understand that 
you consider care and these experiments, even in 
England, would necessitate less reliance upon 
this wealth? — Yes; it would certainly. 

2716. Can we get on record yonr opinion as to 
the reason why private enterprise is insufficient, 
and Government direction so necessary with re- 
gard to experiments ? — Experience has told us 
that private enterprise is not equal to the emer- 
gency, and that in all foreign countries where there 
is progress, the Government is co-operating with 
private enterprise, as, for instance, in the case ot 
Germany ; there is an association in Aberdeen- 
shire which owes its existence entirely to a num- 

P 4 ber 
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Mr. Earp — continued. 

ber of highly public spirited men ; they have got 
a chemist, who has made several reports which 
1 have here ; now it appears to me that if there 
lind been a Minister ot Agriculture co-operating 
with a society of this kind, the reports never 
would have been published in their present form ; 
I will quote one passage to show what I mean ; 
in their first report they state what is, I be- 
lieve, an agricultural heresy, that, “probably 
the most economical manure for turnips is phos- 
phate of lime from any source, ground to an 
impalpable powder;” now if that view should be 
right, all the manure manufactories, and all the 
capital invested in the manure trade, would be 
simply wasted, and causing a great loss to the 
farmers. My actual experience is at total variance 
with that, and I have possibly made more ex- 
periments than most people. If there had been 
a Department of Agriculture, such a doctrine 
as that would never have been written. 

2717. According to that, it is evident that 
your opinion is, that private enterprise is not 
directed generally with sufficient care and intelli- 
gence, that its resources are inadequate, and that 
it moves more slowly and in a more haphazard 



Mr. Earp — continued. 

fashion than the circumstances require ? Yes 

that is my view, and that a combination 0 f the 
two. I would bring into play local enter- 
prise. 

Mr. Arthur Moore. 

2718. J ust to bring it to a practical conclusion 
do you believe that a change of potato seed from 
time to time is necessary ? — I do. 

2719. That, I take it, would mean that new 
varieties should be propagated ? — Yes. 

2720. Do you believe that that cannot be done 
satisfactorily by private enterprise, aud could 
only be done on a large scale? — I am quite clear 
upon that. 

2721. That it is too costly to pay the ordinary 
farmer? — Experimental work will not pay the 
ordinary farmer at all. 

2722. And some experimental work is neces- 
sary to supply us with scientific knowledge of 
agriculture? — I believe you can have no° pro- 
gress without it ; certainly not in Ireland. 

2723. Your view is this, that you think some 
State control or State assistance is very desir- 
able ? — That is my view. 
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APPENDIX. 



LETTER from Mr. Murray, referred to in Mr. Baldwin's Evidence. 



In the middle of August 1876, 1 instituted the following experiment, with the object 
of determining the mode of diffusion of the conidia of Phytophthora infestans. 

The method of procedure was, to expose on the lee side of a field of potatoes, of 
which only about two per cent, were diseased, ordinary microscopic slides, measuring two 
inches long by one inch broad, coated on the exposed surface with a thin layer of 
glycerine, to which objects alighting would adhere, and in which, if of the nature of 
conidia, they would be preserved. These slides were placed on the projecting stones of a 
dry stone wall which surrounded the field, and was at least five yards from the nearest 
potato plant. During the five days and nights of the experiment, a gentle wind blew, 
and the weather was, on the whole, dry and clear. Every morning, about nine o’clock, 
I placed 14 slides on the lee side of the field, and every evening, about seven o’clock, I 
removed them, and placed others till the following morning at nine o’clock. The 14 elides 
exposed duiing the day, when examined in the evening, showed (among other objects), on 
the 1st day, 16 conidia; on the 2nd, 17 conidia; on the 3rd, 27 conidia; on the 4th, only 
four conidia; and on the 5th, nine conidia. On none of the five nights did a single 
conidium alight on the slides. This seemed to me to prove that during the day the 
conidia, through the dryness of the atmosphere and the shaking of the leaves, became 
detached and wafted by the atmosphere; while during the night the moisture (in the form 
of dew, and on one occasion of a slight and gently falling shower) prevented the drying 
of the conidia, and thus rendered them less easy of detachment. 

I determined the nature of the conidia (1) by comparing them with authentic conidia 
directly removed from diseased plants ; (2) by there being attached to some of them por- 
tions of the characteristic conidiophores ; and (3) by cultivating them in a moist chamber; 
the result of which was, that five conidia, not having been immersed in the glycerine, 
retained their vitality, which they showed by bursting and producing 200 spores in the 
manner characteristic of Phytophthora infestans. 

The fact that on the limited space thus exposed 72 conidia fell during 60 hours, from a 
field bearing about two per cent of diseased plants, shows that the diffusion of the conidia 
by the atmosphere is an ordinary mode of spreading the disease. 



Geo. Murray. 
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ANALYSIS OF INDEX. 



LIST of the Principal Headings in the following Index, with the Pages at which 
they may be found. 



PAGE 

Agricultural Societies - - - 125 

Champion - - - - - 129 

Deterioration of Varieties - - - 131 

Disease; 



1 . As to the Origin and Develoji- 

ment of the Potato Disease - 131 

2. As to the Fungus or Fungi 

which constitute the Disease 132 

3. As to the Spread or Convey- 

ance of the Disease, and the 
Existence and Effect of 



Resting Spores - - - 132 

Early Varieties - - - - - 134 

Experiments - - - - - - 134 

Glasnevin ( Dublin ) - - • - 135 

Government Aid - - - - 135 

Haulms or Stalks - • - - 13G 

Hybernation of Disease - - - 137 



Immunity from Disease (Preventive Mea 
sures ) - 

Ireland - 

Manure ----- 

New Varieties - 
Planting and Cultivation 
P otash ------ 

Regent ------ 

Rotation of Crops - 

Scotland - 

Seed Potatoes - 

Soil ....... 

Storage of Potatoes - - - 

Weather (Wet Seasons) - 
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[N.B . — In this Index the Figures following the Names of the Witnesses, and those in the 
Analysis of Evidence of each Witness, refer 10 the Questions in the Evidence ; the Figures 
following App. refer to the Pages in the Appendix; and the Numerals following Rep. to the 
Pages in the Report.] 



A. 

AGRICULTURAL SOCIETIES. Expediency of encouragement being given by 
local agricultural societies to experiments and improvements in potato culture, Rintoul 
819-826. 866-877; Robertson 1136-1138 Reasons for concluding that the produc- 

tion of good seed and of new varieties could not be so beneficially carried out through 
the agency of agricultural societies as by Government directly, Ingram 1638-1647. 

Evidence favourable to a combined action between Government and the local agri- 
cultural societies with a view to improved cultivation of the potato, Baldwin 1894, 1 895. 

1 9 1 3“ 1 0*6* 1937. 1938. 

Reference by the Committee to the question of calling in the aid of existing agricul- 
tural societies in reference to the production of new varieties, Rep. vi. 

Agriculture, Department of. Expediency of a department of agriculture in England as 
well as in Ireland, Baldwin 2694-2697. See also Ireland. 

American Potatoes. Trial of several American varieties in Ireland, but with very ill 
success, Robertson 1102, 1103. 1166. 1276, 1277. 

Ash Leaf Kidneg. Results of witness’ experience in the case of the Ash Leaf Kidney 

and the Eluke, Nichol 420-423 Advantage of the Ash Leaf Kidney as an early 

potato, Robertson 1107-1110-: Value of the Ash Leaf Kidney as regards resistance 

of disease, Shuter 2374. 

Autumn Planting. Experiment by witness when in Hampshire in planting potatoes in 
the autumn; good crops produced though afterwards attacked by disease in the pits, 
so that witness has given up autumn planting, Crighton 260-273. 321-325. 356-360 
Disapproval of winter planting, Nichol 405, 406. 



B. 

Baldwin, Professor Thomas. (Analysis of his Evidence.)— Extensive experience of 
witness as to potato cultivation in Ireland in his capacity as Superintendent of the 
Agricultural Department of the National Board, 1783-1789. 

Data upon which the Registrar General of Ireland lias estimated at six millions 
sterling the loss from the potato failure of last year; witness believes the loss was 

at least eight millions, 1790-1793. 1844 Exceptional character of last season as 

regards temperature, rainfall, and cloudiness of the sky, 1794 Value of good forming 

as lessening the effects of bad seasons and of the disease, 1795, 1796. i860. 

Toial of 1 80 acres comprised in the farms at Glasnevin ; last year about 1 00 acres were 

under rotation of crops, including twelve acres of potatoes, 1797-1801 Average produce 

at Glasnevin in 1879 of rather more than six tons per statute acre; this was lour or five 

times the average of the whole country, 1802 Particulars as to the diff'ercut varieties 

grown at Glasnevin and the result as regards disease; very small per-centage of disease 

in the Champion a3 compared with the old varieties, 1803-1806. 1908-1911 There 

ure three acres devoted to experiments, and in 1879 there were fifty-three distinct 
varieties grown, 1 803. 
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Report, 1880 — continued. 



Baldwin , Professor Thomas. (Analysis of his Evidence) — continued. 

Concurrence of opinion among scientific men as to the potato disease being a fungus, 

1808-181 1. 1848. 1927 Opinion that the disease is foreign, and was imported from 

Peru in guano, 1812-1817 Belief that it is quite possible to extirpate the disease ; 

that is, chiefly by providing that no potatoes raised in one year shall be planted in the 

next year, and that all fresh seed should be imported from the Colonies, 1818-1827- 

Illustration in the case of the foot-and-mouth disease of the practicability of stamping 
out the potato disease, 1822-1825. 

Great boon to Ireland if every potato raised last year had been consumed, instead of 
some most miserable seed having been reserved for this year; particulars on the latter 

score, 1827, 1828. 1878. 1888-1890. 1934 Suggestion that an experiment be 

conducted on an island near the coast so as to decide the question whether by certain 
precautions the disease may be eradicated ; commission of competent men by whom the 
experiment should be carried out, 1829-1831. 1836. 1844-1847 Grounds for dis- 

senting from Mr. Carruthers’ view that the disease is carried considerable distances in 
the air or by the wind ; reference hereon to a recent experiment by Mr. Murray, 1832- 
1843. 1849-1851. 1928-1930 Expediency of a large reward being offered by Govern- 

ment for discovery of the inode in which the disease is propagated, 1844. 

Belief as to the accuracy of Mr. Worthington Smith’s conclusions as to the existence 
of resting spores, 1852-1857 Advantage in burning the haulms and diseased pota- 

toes, though this will not stamp out the disease, 1858, 1859. 

Results of experiments by witness as to the effect of different manures upon the 
produce per acre and upon the per-centage of- disease, 1 860-1865 Value of quick- 
lime as liberating minerals in the soil that become plant food, 1866, 1867 Gradual 

reduction of potash in the soil in Ireland through continuous growth of potatoes on the 
same land ; exceedingly injurious result as regards the produce through the absence of 

potash, 1866-1876 Value of experiments by witness in the application of seaweed 

as containing potash, 1874 Great importance attached to the use of artificial 

manures containing the necessary quantity of potash, 1876. 

Great importance also of change of seed and of judicious selection; reference 
especially to the small farmers and the cottiers throughout Ireland as greatly in need of 

improvement on these points, 1878-1901 Very low average yield in Ireland through 

the wretched seed used and other disadvantages, 1878, 1879 Primary importance 

of the potato not being grown too often on the same ground, 1879. 1887 Relative 

number of large and small growers in Ireland; immense boon if Government were to 
place new seed and improved varieties within reach of the laiter, 1880-1901. 

Evidence favourable to a combined action between Government and the local agricul- 
tural societies with a view to improved cultivation of the potato, 1894, 1895. 1913-1926. 

1 937».*938 Approval of facilities to small holders through the poor law boards for 

obtaining new seed, 1896-1899 Very promising appearance of the potato crop this 

season, 1902, 1903. 1934 Difficulty in estimating the amount of imported seed, 

1904-1907. 

Degenerucy of the best varieties (including the Champion) in course of time, 1908. 
1912 — —Value of hybridising as- a means of obtaining a strong growing plant, 1908 

Origin of the Champion adverted to; merits of this potato, which iH pre-eminently 

adapted to the wet climale and wet soil of Ireland, 1908, 1909. 1936 Extensive 

fraud in the sale of Bo-called Champion seed in Ireland, 1909 Considerable value of 

the Skerry Blue, ib. 

Further suggestions as to the way in which Government might aid in the production 
of new varieties; advantage of local schools of agriculture or Government farms as in 

Ireland, 1913-1926. 1937, 1938 : Good quality of the Red Rock potato, though 

not very capable of resisting disease, 1931-1933 Facility of obtaining pure Champion 

seed from Mr. Nicoll, 1935. 

[Second Examination.] — Explanation with further reference to the experiment by 
Mr. Murray purporting to show that the spores are conveyed some distance by the 
wind ; exception taken to this conclusion, 2534-2538. 

Inifoiniatioii ns to the result ol experience at Glasnevin in regard to the qualities and 

produce ol different varieties of potatoes, and their relative liability to disease, 2539 

Probable, quantity of potash in seaweed, 2540-2543 Large diminution of poiash in 

the soil in Ireland through the large cultivation of potatoes, 2541. 2544 Exception 

taken to planting so far apart as to give nine square feet to each plant, 2545-2547. 

Explanation relative 10 the great value conferred upon the country by the education 
of students at Glasnevin, and the experiments as to crops and manures; cost of the 

institution on the other hand, 2548-2561. 2564-2566 Valuable light thrown by Glas- 

nevin upon the subject of contagious cattle diseases, 2558, 2559. 

• ^ l0 P 0 f u ^ ^? r re-constitution of the Glasnevin establishment ns an entirely 
independent department of agriculture ; explanations and suggestions in detail as to the 

operations of such department in reference to potato cultivation, &c., 2562 et seq . 

Great 
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Report, 1880— continued. 



Baldwin, Professor Thomas. (Analysis of his Evidence) — continued. 

Great good to be effected by the department by an annual expenditure of 6,ooo l., 

2563-2570. 2581, 2582 Advocacy of a system of prizes for the best managed farms 

and for the production of new varieties of potatoes ; aid to be given in this direction by 
local proprietors, and by local boards of guardians by means of a small rate, 2568-2570 
2573-2580. 2664-2678. 

Information relative to the several farms in Ireland in connection with the Glasnevin 

Institution ; value of these as a means of making experiments, 2571, 2572 Way in 

which it is proposed by witness to- benefit the small farmers, rather than the large 
farmers, the latter being better able to lake care of themselves, 2573-2584. 2587. 

Various kinds of experiments contemplated on the large Government farms proposed 
by witness; limited number of such farms required, 2581-2585 Expediency of con- 

tinued experiments m reference especially to the potato disease ; other steps necessary 
with a view to stamping out the disease, 2585* 25S6. 

Extended operation of the Glasnevin Institution beyond the objects originally con- 
templated, 2588-2590 Importance of experiments upon a great variety of farms and 

of soils; valuable aid expected from local enterprise, 2591-2595 Enormous loss 

inflicted by the potato failure in the last four years; comment hereon upon the un-wisdom 

of depending solely on private enterprise fora remedy of the evil, 2596-2616 Valuable 

Goverment aid given in France, Germany, the United States, and other foreign countries 
in the matter of agricultural improvement, 2606-2616. 

Belief as to the facility of procuring perfectly healthy potato seed from India and the 

United States, if the disease were stamped out in Ireland, 2617,2618 Weight attached 

to Mr Worthington Smith’s theory as to resting spores, though witness considers further 

research is necessary, 2619-26-21. 2709 Explanation in regard to the good crops 

given by grass land broken lor the first time, 2622-2626. 

Advantage of the lazy bed system of cultivation in Ireland rather than of growing 

in drills, 2627 Further information as to the best mixture of manure for potato 

cultivation, 2628-2630. 2645 Suggestions ns to storage, and as to the best form of 

pits, 2631-2633 Advantage of not planting potatoes oftener than once in six years, 

2634 Waste of seed in sowing large whole potatoes, 2635. 

Advantage in obtaining seed from a district a little earlier than that in which the seed 

i8 to be planted, 2636 Facility of altering the habits of the potato so as to make it 

mature earlier, 2637, 2638 Necessity of potash in the soil, 2639-2643 Advantage 

of seaweed and of sea sand 2643. 2644. 2655. 2692, 2693. 2698-2701 Approval of 

manure being applied in the spring rather than the autumn; refeience hereon to the 
effect of rain upou manure, 2646, 2647. 2656, 2657. 2679-2682. 

Inportance of selecting seed from the best plants in the crop, 2648-2650 Different 

results in growing from the tuber and from seed, 2651, 2652 Importance further 

attached to hybridising, 2652 Approval of the stalks being burned, though witness 

does not attach much importance to this precaution, 2653, 2654. 2 7°9» 2710. 

Explanation as to the failure of the Ulster Model Farm at Belfast, 2658-2665 

Belief that the small farmers would readily avail themselves of the system of prizes 
proposed by witness; explanation hereon ns to their not taking any interest in the action 

of local agricultural societies now established for their benefit, 2683—2690 Varying 

periods for which the effects of lime will last in different soils, 2691. 

Expediency of a department of agriculture in England as well as in Ireland, 2694- 

2697 Means adopted in France for stamping out the vine disease, 2702 — -—Doubt 

as to degeneracy not applying to varieties which produce abortive flowers, 2703, 2704 

Stiong approval of the propagation of early varieties, 2705 Statement as to the 

Flounder and some early varieties bearing storage all the year round, 2705-2707. 

Description of the plan of cultivation of potatoes at Glasnevin, together with a 

statement of the cost of ploughing, manure, seed, itc., 5708 Important advantage 

of agriculture in England over Ireland by reason of the large capital available in the 
former country for investment in the soil, 2711-2715. 

Grounds for concluding that Government co-operation with private enterprise is 
essential in the interests of agriculture and with a view to the production of new Varieties 
of the potato, 2716-2723. 

Bog Land. Good quality of potatoes grown on newly-reclaimed bog laud in Ireland, 

Robertson 1242-1 249= Cultivation of potatoes in reclaimed bog land, with advantage, 

Coleman 1446-1450. 



Capital. Important advantage of agriculture in England over Ireland by reason of the 
large capital available in the former country for investment in the soil, Baldwin 
2711-2715. 
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Carruthers, William , F.R.S. (Analysis »f his Evidence)— Witness, who is head of the 
Botanical Department of the British Museum, bus specially studied the potato in his 
capacity as Consulting analyst for the Agricultural Society, and has written pamphlets 
on the subject, 143-145. 

Concurrence of witness in the main with Mr. Dyer in his account of the potato disease 

as affecting the potato plant, 146 Dissent from Mr. Dyer as to the origin of the 

disease, witness believing that it did not exist at all in Europe before 1844, t'fi 

Origination of the disease in South America, 146. 158-160 Explanation that the 

disease is due to a species of plant or parasite which has n special aptitude for the 
cultivated potato, and will not grow vigorously on any other plant, 146. 162. 

Spread of the disease in 1 844 irrespectively of any diseased tubers ; conclusion that 

it was introduced from Belgium in the atmosphere, 14CS Belief that the spores or 

oblong bodies which spread the infection are very readily conveyed by the wind all 

over the country, 146-148 Way in which the ohlong bodies germinate on the foliage 

of the potato plant alter heat and rain, the effect being that the leaf, stalk, and tuber 
are gradually diseased, 146. 

Possibility of the disease being sometimes carried over from one year to another by 

means of diseased tubers which are planted, 146 Importance of the haulms being 

always burned inslead of being placed on the dung heap; danger otherwise from the 

resting spores, 146. 150, 151* 193 - 2 '9 Tendency to development of disease 

when potatoes are stored in pits; improvement desirable as to storage, 146. 152. 

Difficulty more especially in accounting for the disease being carried over the winter, 

146. 149 Exceedingly rapid spread of the disease from any locality; belief that this 

cannot be prevented wlien once the disease appears, 148-157 Details relaiive to 

somo experiments in 1874 in the planiing of different varieties of the plant with a view 
to the discovery of a disease-proof variety; beneficial results anticipated in this direc- 
tion, though witness believes that absolute freedom of any kind from disease cannot be 
secured, 151. 153-157. 164-166. 202-206. 215-217. 

Explanation that the spores which convey the disease settle on vegetation generally, 
but germinate only on the potato plant alter external moisture, 161, 162. 164. 167, 168 

Presence of the disease among polatoes grown under gla.-s in February, 167, 

168 Inexpediency of any diseased potato or any potato from a diseased plant being 

used for planting, 169. 219 Advantage of storing potatoes in a dry place, with a 

good circulation of air about them, 170. 242, 243. 

Equal liability to disease by growing from seed, ns by using the tuber, 171, 172 

Statement as to the disease being beyond all doubt a fungus -which eats into the tissues 

of the plant and cannot be destroyed apart from the plant, 173-177 Liability to 

disease irrespectively of the size of the potato planted, selection of seed being of little 
use, 178-181. 

Existence of the disease in America before its introduction into England in 1844; 

182-187 Much less disease in the east of England than in the west, or in Ireland 

and Scotland, i 83 . 196, 197 Instance of the value of early crops as a means of 

escaping from the disease, 189. 191 Effectual means of getting rid of diseased 

potatoes by sending them to the starch mill, 194. 

Requirement of heal as well as rain for the development of the disease, 195 

Injurious effect upon the tuber by cutting off the stalks when the disease nnpears, 1 g6 

Advantage to some extent in applying lime to the plant, 210 Risk incurred 

from frost by planting in November, though maturity before the late summer is most 
desirable, 211-214. 

Importance further attached to the destruction of all diseased lmulms, 219. 239,240 

* Evidence to the effect that the disease spreads equally, ii respective of the planting 

of diseased potatoes, 220-227. 238' Much greater freedom from disease of some 

varieties than of olheis in the same district, though no variety is actually disease-proof, 

228-237 Less disease in the case of the “General Grant” than of several other 

varieties, 233-237. 

Advantage in cutting the tubir into sets for planting rather than in planting it whole, 

244-246 Belief that it is impracticable to apply means for destroying the spore on 

the plant before germination, 247—251 Importance not only of early potatoes but 

of a late potato that would ripen earlier, 252 Similar spread of the disease in South 

America as in England ; cultivation of the plant on the mountain sides in South 
America where the temperature is not high, 253-255. 

Cattle Food. Practice of witness to feed bullocks with the diseased potatoes, these being 

better for the purpose than sound ones, May 1376-1379 Preference lor sound 

polatoes rather than diseased ones for cattle feeding, Coleman 1465 Mischief in 

giving diseased potatoes to cattle or pigs; removal of risk if the potatoes were first boiled, 
Smith 2159-2166. 

Champion: 



Printed image digitised by the University of. Southampton Library Digitisation Unit 



C H A 



COL 



129 



Report, 1880 — continued. 



Champion : 

Large immunity from disease enjoyed by the Champion, Dyer 4g. 70, 71. 78-80. 

104-106 Characteristic* of the Champion variety, this being by far the greatest 

favourite in Forfarshire; very little disease to which subject, whilst the quality is 

excellent and the production large, Crighton 300 -3 1 4. 318-320. 326, 327. 350, 351 

Successful cultivation of the Champion in every kind of soil ; it is better than any other 
variety in wet soils, ib. 318. 326, 327. 

Information as to the steps taken by witness at Ochterloney in 1 862 and subsequently, 
which resulted in the production of ihe Champion potato ; selection in the first instance 
of a large number of plants which he gradually reduced to a small number of the best 

varieties, Nichol 363-375 Improvmeut in the quality of the Champion since it has 

become less strong in the haulm, ib. 377 Almost entire immunity of the Champion 

from disease whilst it seems suited to any soil and climate, and produces exceedingly 
good crops, ib. 378-380. 439. 

Numerous communications received by witness from Ireland and other countries as to 

the peculiar merits of the Champion, Nichol 379. 385, 386 Similar manure used for 

the Champion as for other varieties, ib. 387 It is a comparatively late potato, ib. 388, 

389. 400 It will probably remain in profitable cultivation for seventeen or eighteen 

years from the present time, ib. 390-393 435-438. 

Chief characteristics of the Champion ; special advantage in its being almost disease- 
proof, whilst it is specially suited for cold, wet, and sunless seasons, Nicott 483-492. 

506-516. 522-526. 532*535- 598-610. 615-620. 637, 638 It is a remarkably good 

potaio to eat though inferior to the Regent, Nicott 485, 486. 6og, fito; Ritchie 991 

Satisfactory experience of witness as to the value of the Champion on account of its 

exemption from disease in wet seasons; excellence of its quality, Rintoul 774-786 

Doubt as to the Champion being so free from disease as when first introduced; experience 

of witness to this effect, ib. 897-901. gto, 91 1 Relative merits of Victorias, Regents, 

and Champions in witness’ experience; special advantage of the latter in wet seasons, 
Ritchie 981-995. IO03-1010. 

Introduction by witness of the Champion last potato into Ireland with exceedingly 
satisfactory reaults ; this is the best variety for resisting disease, whilst it is a most 
prolific cropper, and lias much improved in quality since its first introduction, Robertson 
1089-1097. 1117. 1130-1132. 1163, 1164. 1171-1182. 1190. 1194.1233-1237. 1250, 

1251. 1258, 1259 It thrives well in damp bog, ib. 1 130-1132- Small per-centage 

of disease last year, ib. 1-163, 1164. 1171-1182 Doubt as to any spurious seed 

having been imported into Dublin and sold as Champion seed, ib. 1195-1201. 

Very litile disease last year among the Champion potatoes on witness’ laud, May 

1310-1314. 1319,1320 Use of Champions by witness for the first time in 1877; 

explanation of his practice in obtaining seed, ib. 1315, 1316. 1321-1323. 1326-1331 

Experience of witness as to the great value of the Champion for resisting disease 

in wet seasons, ib. 1332-1334 Witness is disposed to think it is not a very lasting 

potato, ib. 1339, 1 340'. 

Various kinds planted by witness, the Champion being greatly superior to all others 

on the score of immunity from disease, Coleman 1466-1470 Opinion that the 

Champion will not be a long-standing variety, ib. 1515-1517. 1572-1574 Letter 

dated 14th September 1878, referring to the great success of witness in the cultivation 
of the Champion near Coleraine, ib. 1570, 1571. 

Origin of the Champion adverted to ; merits of this potato, which is pre-eminently 

adopted to the wet climate ana wet soil of Ireland, Baldwin 1908, 1909. 1936 

Extensive fraud in the sale of so-called Champion seed in Ireland, ib. 1909 Facility 

of obtaining pure Champion seed from Mr. Nicoll, ib. 1935 Relative amounts of 

disease iu the Champion, Scotch Down, aud Magnum Bonum, ib. 2539. 

Disadvantage of llie Champion potato in so far as it is a late ripener, Smith 2194-2198 

Characteristics of the different varieties chiefly dealt in by witness, with reference 

more especially to liability to disease ; during the last three years the Champion has 

been most exempt, Shuter 2331-2336. 2357 Reference to the Champion as of very 

second-rate quality, and as not keeping well; instance of its liability to disease, ib. 2392- 
2399. 2403-2406. 

Concurrence of evidence as to the great disease-resisting powers of the Champion, 
Rep. v. 

Climate. Much less disease in the east of England than iu the west, or in Ireland or 

Scotland, Camdhers 188. 196, 197 Advantage in taking seed from a high district 

that never ripens potatoes properly, Rintoul 883 Preference for seed grown in a 

dry climate, Ritchie 1033-103P. See also Weather. 

Coleman, Samuel. (Analysis of his Evidence.)— Extensive experience of witness in the 
cultivation and sale of potatoes in the North of Ireland ; considerable export by him 

from Londonderry, 14 15-14 19. 1432,1433. 1496-1499 Various kinds planted by 

witness, ihe Chamoion being greatly superior to all others on the score of immunity from 
724-Sess. 2. n 4 f,lsease > 
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Report, i 880 —continued. 

Coleman, Samuel. (Analysis of his Evidence) — continued. 

disease, 1419-1422. 1466-1470 Advantage of frequent change of seed, 1423, 1424 

Use chiefly of farm-yard manure by witness; its advantage over artificial manures, 

1425-142S Practice of witness as to the application of lime to the land, 1429-1431. 

1521-1527. 

Import of potatoes and of potato seed by witness, the Champion being the best, 1433, 

1434. 1443, 1444 Information as to the time, of planting in the North of Ireland, 

the mode of cultivation, &c., 1436-1442. 1579 _, 5 8 6 Necessity of the land being 

well drained, 1445. >504. '5 l8 Cultivation in reclaimed bog land, with advantage, 

1446-1450 Limited good to be effected by offering prizes to farmers for the pro- 
duction of improved varieties, 1453~M65 Disadvantage of cultivation in sheltered 

fields, with trees near, or in gardens, 1459, 1460. 1528. 

Practice of witness not to burn the haulms of diseased potatoes; doubt as to any 

advantage in cutting off the haulms, 1464, 1507-1512- Preference for sound potatoes 

before diseased ones for cattle feeding, 1465 Way in which the small fanners in the 

North of Ireland obtain seed, the refuse of their oh n potatoes being generally used; 
great improvement if they could purchase good seed from Government, such as the 
Champion, at the same price as the small refuse potatoes, 1471-1491. 1504-1506. 1554. 
i559-'564- 

Importance attached to change of seed rather than to improved cultivation, 1473, 

1474. 1504. 1518. 1554-1556 Practice of witness as to storing potatoes in pits, 

1492-1497 Deterioration of the potato in Ireland for several years past, 1513, 1514 

Opinion that the Champion will not be a long-standing variety, 1515-1517- 1572- 

1574 Appearance of the disease usually after heavy rains, 1529-1534 Belief that 

the Regent is more free from disease than it used to be ; circumstance of there being no 
seed from this potato, 1538-1548. 

Supply of some seed to small farmers in the North of Ireland through some of the 

poor law unions; price charged, 1563-1569. 1575-1578 Letter, duted 14th September 

1878, referring to the great success of witness in the cultivation of the Champion near 
Coleraine, >570, 1571. 

Cost of Production. Cost of from 15 1. to 16 Z. per acre of potatoes cultivated by witness, 
including all charges, the average production being about six tons an acre, Nicoll 47 1— 

477 Average cost of 36 Z. per acre of early potatoes produced by witness, including 

all charges, Rintoul 701, 702. 709 Varying cost on witness’ farms of from 26 Z. to 

30 Z. an acre, including manure and seed, Ritchie 974. 

Crighton, James. (Analysis of his Evidence.) — Practical experience of witness as a 
farmer and potato grower in Gloucestershire and Hampshire, and more lately in Forfar- 
shire, near Arbroath, 257-259. 277, 278 Experiment by witness when in Hampshire 

in planting potatoes in the autumn ; good crops produced though afterwards attacked 
by disease in the pits, so that witness has given up autumn planting, 260. 273. 321-325. 

356-360 Improved quality obtained by witness in Gloucestershire, without any 

disease, by planting the potato on the surface and throwing a little earth over; this was 
on a small scale, 274-276. 

Details relative to the experiments carried out by witness for some years past near 
Arbroath in the production of improved varieties of the potato ; considerable success 

obtained as regards freedom from disease, 277-299. 328-340 Characteristics of the 

Champion variety, this being by far the greatest favourite in Forfarshire; very little 
disease to which subject, whilst the quality is excellent and the production large, 300- 
314. 318-320. 326, 327. 350, 351. 

Opinion that no variety can be depended upon for more than about twenty years, 315, 

3*6 -Suggestion for encouraging the production of new varieties, as by means of 

local prizes, 317 Practice of witness to plant two-ounce potatoes whole instead of 

planting in sets, 341-343. 

Different kind of manure used by witness, according to the character of the soil, 344“ 
347 7 — Limited experience of witness as to the Magnum Bonura potato ; complaint 

made in bis neighbourhood as 10 this variety, 348, 349 Beneficial use of wood ashes 

as mauure when witness was in Canada, 351—355. 

Cultivation. See Planting and Cultivation. 



D. 

Dalmahoy. Advantage of the Dalmahoy potato for cultivation near large towns as being 

an early variety, Nicoll 612-614 Particulars relative to the Dalmahoy potato as 

grown by witness; careful selection necessary for seed, Rintoul 730-760. 939, 94 0, 945 
— - Long period for which the Dalmahoy nas continued in good condition, it being 

lifted before the usual time for the appearance of the disease, ib. 939, 940 Entire 

failure 
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Dalmahoy — continued. 

failure of the .Dalmahoy on witness’ soil, Ingram 1606. 1663-1655 Experience of 

witness in the cultivation of Dalmahoys ; value of this variety, though it is sometimes 
much cut up by frost, Thompson 2061-2071. 

Deterioration of Varieties. Opinion that no variety or kind of potato can be depended 

upon for more than about twenty years, Crighton 315, 316 Concurrence in the view 

that the profitable life of any variety is about twenty years ; uncertain production after 

that period, Nichol 384. 390-393. 408. 435“438 Deterioration of the Victoria and 

Regent varieties os used in Forfarshire, ib. 384. 391. 409-415. 

Deterioration by continuing to plant the same potato in the same field for many years, 

Nicoll 517-521 Deterioration where the same variety is grown for twenty or thirl y 

years, Rintoul 842-859 Conclusion as to the gradual deterioration of each variety ; 

apparent exception in the case of the Regent, Robertson 1139-1144. 1212-1214. 

Degeneracy of the best varieties (including the Champion) in course of time, May 

1336-1340; Baldwin 1908. 1912 Deterioration of the potato in Ireland for several 

years past, Coleman 1513, 1514 Instances of the gradual exhaustion of particular 

varieties, Ingram 1606 Degeneration of all potatoes that flower, Shuter 2408. 2435- 

2437 Doubt as to degeneracy not applying to varieties which produce abortive 

flowers, Baldwin 2703, 2704. 

Degeneracy of new varieties in course of lime, such as twenty years, Rep. v. 

Disease : 

1 . As to the Origin and Development of the Potato Disease. 

2 . As to the Fungus or Fungi which constitute the Disease. 

3 . As to the Spread or Conveyance of the Disease , and the Existence and 

Effect of Resting Spores. 

1. As to the Origin and Development of the Potato Disease: 

Illustration by means of a diagram, prepared by Mr. Worthington Smith, of the origin 
and operation of the potato disease, it being caused by the depredations of a fungus 

upon the plant. Dyer 3 First appearance of the disease usually in the autumn or fate 

summer alter periods of warm rain and in the form of a yellowish tinge upon the foliage 
of the plant, ib. 

Description of the constituents of the disease in their different stages, the effect heing 
that obhmg bodies are produced which (as a rule) break up into parts which consist of 
protoplasm, and which in the process of germination destroy the tissues of the plant and 

cause its gradual decay, Dyer 3. 74-77 Belief that the oblong bod.es have only a 

temporary existence, and do not serve as the seed of fungus in the following season ; 

technical evidence in support of this view, ib. Impression that the excess of disease in 

1845 was due to special climatic causes, witness dissenting from the view that the disease 
in that year was imported from America or elsewhere, ib. 14, 15. 

Further explanation as to the operation of the filaments or mycelium, ami as to their 
gradually working from the tuber upwards, developing ultimately in the autumn. Dyer 
93-96. 1 12-117. 

Concurrence of witness in the main with Mr. Dyer in his account of the potato disease 
as affecting the potato plant, Carrnthcrs 1 46 Spread of the disease in 1 844-45 irrespec- 

tively of any diseased tubers ; conclusion that it was introduced from Belgium in the 

atmosphere, ib. Dissent from Mr. Dyer as to the origin of the disease, witness 

believing that it did not exist nt all in Europe before 1844, Way in which the 

oblong bodies germinate on the foliage of the potato plant alter heat and rain, the effect 
being that the leaf, stalk, and tuber are gradually diseased, ib. 146. 151. 

Explanation that the spores which convey tire disease settle on vegetation generally 
but germinnte only on the potato plant, after external moisture, Cnrrnthers 161, 162. 

164. 167, 168 Belief that it is impraclicable to apply means for destroying the spores 

on the plant before germination, ib. 247-251. _ 

Result of witness’ experience as to the first attacks of disease and the kinds of potato 
most injured; more fatal effect in the case of the better qualities, Rintoul 810-817. 

832-835. 878-881 Opinion that the disease is foreign, and was imported from Peru in 

guano, Baldwin 1812-1817. 

Several reasons why the potato plant falls such an easy prey to the murrain ; it is in 

fact grown under conditions as unfavourable as possible. Smith 2095. 2313 Grounds 

for concluding that the disease was in this country long before 1844; it may have been 
imporied in some guano, but this is a very doubtful matter, ib. 2112-2119. 2210-2219 

Statement to the effect that the resting spores produce innumerable secondary spores, 

or conidio, which germinate abundantly on plants and materials of the most diverse 

character, ib. 2127-2140. 2248-2256 The leaf is first attacked, Shuter 2352. 

Summitry of the evidence submitted to the Committee as to the nature of the potato 
disease, its operation, and effect. Rep. iii, iv. 

274 — Sess. 2. S 2. As 
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Disease — continued. 

2. ./is to the Fungus or Fungi which constitute the Disease : 

Definition of the potato fungus as a mould which attacks the tissues of the plant and 

destroys its life, Dyer 3 Liability of the plant, however vigorous, to destruction, if the 

fungus once attacks it, ib. 52. 111 Uniformity of the potato fungus in all parts of the 

world, ib. 85, 86. 

Explanation that the disease is due to a species of plant or parasite which has a 
special aptitude for the cultivated potato, and will not grow vigorously on any other 

plant, Carrut/iers 146. 162 Statement- as to the disease being beyond all doubt a 

fungus which eats into the tissues of the plant and cannot be destroyed apart from the 
plant, ib. 173-177. 

Concurrence of opinion among scientific men as to the potato disease being a fungus 
(Peronospora infes tans), Baldwin 1808-1811. 1848. 1927; Voelcker 1942. 

Explanations in detail, with the aid of drawings, of the two fungi, the Peronospora 
infestans and the Fusisporium solani ; illustrations of the operation of these in causing 

the destruction of the potato plant, Smith 2090 et. seq. Perfectly distinct character 

of the two fungi, though they commonly grow together, ib. 2094-211 1 The existence 

of a second fungus has been unaccountably lost sight of by many botanists, ib. 2094- 
2100. 

3. As to the Spread or Conveyance of the Diseuse, and the Existence and Effect of 

Resting Spores : 

Moot questions whether certain resting spores exist in the case of the potato fungus; 
opinion that it is not by this means that the disease is perpetuated or hybernated, 
Dyer 3. 58, 59 Conclusion that the tubers doubtless carry on the mycelium or in- 

fection from one year 10 another, ib. 3, 4. 24. 31. 36-42. 56. 74-77. 101. log. 112-117 

• Great rapidity with which the infection spreads from one centre over an entire field, 

ib. 3. 8. 42 Propagation of the disease in summer exclusively by the oblong bodies 

and the zoospores into which they become disrupted, ib. 5. 8 Very short distance for 

which the oblong bodies can be carried by the wind so us to spread the disease, whilst 
the zoospores cannot be so carried at all, ib. 9-11. 16, 17. 

Several ways in which the infection may be conveyed from one field to another 

though not communicable through the atmosphere, Dyer 16, 17 Slight importance 

attached t.o the resting spores as a means of perpetuating the disease, ib. 20-23. 58-63 

Sufficiency of one diseased potato in an acre to ruin the whole crop, ib. 42 

Conveyance ox the infection from one field to another by the migration of ground game, 
ib. 47. 

Belief that the spores or oblong bodies which spread the infection are very readily 

conveyed by the wind all over the country, Carruthers 146-148 Exceedingly rapid 

spread of the disease from any locality ; belief that this cannot be prevented when once 

the disease appears, ib. 148-157 Evidence to the effect that the disease spreads 

equally irrespective of the planting of diseased potatoes, ib. 220-227. 238. 

Acceptance by witness of Mr. W. Smith’s theory of the resting spores, Ingram 1737, 
l 73$ — —Activity given to the disease in certain states of the atmosphere whilst the spores 
are carried long distances by the wind, ib. 1739-1743. 

Grounds for dissenting from Mr. Carruthers’ view that the disease is carried con- 
siderable distances in the air or by the wind ; reference hereon to a recent experiment 

by Mr. Murray, Baldwin 1832-1843. 1849-1851. 1928-1930 Expediency of a large 

reward being offered by Government for discovery of the mode in which the disease is 
propagated, ib. 1844 Belief as to the accuracy of Mr. Worthington Smith’s con- 

clusions as to the existence of resting spores, ib. 1852-1857. 

Concurrence of witness in the view that the spores can be carried a considerable 

distance by the wind, Voelcher 1943, 1944. 1989-1991. 2006-2009 Conclusion as to 

the resting spores remaining in the land for a very long time, these being the principal 
source of propagation. of the disease, ib. 1945, 1946. 1984-1986. 1988. 2004, 2005. 
Discovery by witness after careful investigation of the resting spores of the potato 

' Ull gi, Smith 2088-2090 Information as to' the action of the resting spores in 

spreading disease through the air, and in attacking several other plants besides the 

potato, ii. 2094. 2120-2122. 2132-2149. 2251-2256 Conclusion as to the resting 

spores being almost the only mode of propagating the disease from year to year, either 

in the ground or through the air, ib. 2120-2151 Frequent existence of resting spores 

iu old seed tubers ; these should be burnt, ib. 2123-2126 Immense distance for 

which the spores may be carried by the wind, ib. 2147-2149. 

Explanation with further reference to the experiment by Mr. Murray purporting to 
show that the spores are conveyed some distance by the wiud ; exception taken to this 

conclusion, Baldwin 2534-2538 Weight further attached to Mr. Worthington 

Smiths theory as to resting spores, though witness considers further research is 
necessary, ib. 2619-2621. 2709. 

Letter 
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Disease — continued. 

3. As to the Spread or Conveyance of the Disease, frc. — continued. 

Letter from Mr. George Murray submitting the results of experiments purporting to 
show tiiat the disease is spread by the diffusion of tire conidia by the atmosphere, App. 
191 . 

Enormous number of spores produced by a single fungus, the disease being spread with 

great rapidity, Hep. iii, iv Great importance attached by some of the witnesses 

to resting spores, ib. iv. 

Concurrence of evidence as to the impracticability of preventing the spread of the disease 

when once it bus set in, Rep. iv, v Difference of opinion among the witnesses as to 

the conveyance of the spores, Rep. iv. 

See also Climate. Early Varieties. Haulms or Stalks. Hybernation of 
Disease. Immunity from Disease. New Varieties. Rotation of Crops. 
Storage of Potatoes. Tabers. Weather. 

Drainage. See Soil. 

Dublin County. Extensive cultivation of potatoes by same growers in Dublin County, the 

seed being generally imported from Scotland, Robertson 1146-1151 Practice in 

Dublin County of planting early sorts in January if the weather is favourable, ib. 
1280-1282. 

Dyer, W. T. Thistleton. (Analysis of his Evidence.) — Witness, who is Assistant Director 
of the Royal Gardens at Kew, has paid considerable attention to the subject of the 
potato disease, and the present state of scientific knowledge on the matter, 1, 2. 

Illustration, by means of a diagram prepared by Mr. Worthington Smith, of the origin 
and operation of the disease, which is caused by the depredations of a fungus upon the 

plant, 3 Definition of the potato fungus as a mould which attacks the tissues of the 

plant and destroys its life, ib. First appearance of the disease usually in the autumn 

or late summer after periods of warm rain, and in the form of a yellowish tinge upon the 
foliage of the plant, ib. 

Description of the constituents of the disease in their different stages, the effect being 
that oblong bodies are produced which (as a rule) breaks up into parts which consist of 
protoplasm, and which in the process of germination destroy the tissues of the plant and 

cause its gradual decay, 3. 74-77 Belief that the oblong bodies have only a temporary 

existence and do not serve as the seed of fungus in the following season ; technical 

evidence in support of this view, 3 Great rapidity with which the infection spreads 

from one centre over an entire field, 3. 8. 42. 

Moot question whether certain resting spore6 exist in the case of the potato fungus ; 

opinion that it is not by this means that the disease is perpetuated or hybernated, 3 

Data for the conclusion that the disease is carried on from one year to another by means 
of filaments of the fungus, which apparently pass into a dormant condition in the tubers 

in the seed potato, 3, 4. 74-77 Tendency to propagation of the disease when store 

potatoes are subject to rise of temperature, as when placed in pits, 4. 36-42 Propagation. 

of the disease in summer exclusively by the oblong bodies and the zoospores into which 

they become disrupted, 5-8 Very short distance for which the oblong bodies can be 

carried by the wind so as to spread the disease, whilst the zoospores cannot be so enrried 
at all, g-li. 16, 17 

Doubt whether the potato has ever been really free from disease, 12-14 Impression 

that the excess of disease in 1845 was due to special climatic causes, witness dissenting 

from the view that the disease in that year was imported from America, 14, 15 

Several ways in which the infection may be conveyed from one field to another, though 

not communicable through the atmosphere, 1 6, 17. Belief that there is ineradicable 

disease in all potatoes cultivated from diseased seed, 1 7—19. 

Slight importance attached to the resting spores, as a meanB of perpetuating the 

disease, 20-23. .^8— 63 Very little chance of the disease being communicated from the 

ground if not planted with potatoes two years in succession, 24 Limited extent to 

which the potuto disease attacks other plants, such as the tomato ; doubt as to die disease 
being carried on from year to year by this means, 24-30. 

Possibility of the stalks carrying the disease from one year to another; expediency on 

this score of the stalks being burned, rather than used as manure, 31-35- >22 

Conclusion that the tubers doubtless carry on the mycelium or infection from one year 

to another, 31. 36-42 Expediency of store potatoes being free from heat and 

moisture, and being kept in places well ventilated, 42. 129, 130 Sufficiency of one 

diseased potato in an acre to ruin the whole crop, 42. 

Circumstance of diseased tubers sometimes producing perfectly healthy folir.ge, 43 

Great importance of gunrding against Lhe planting of diseased potatoes, and of 

taking practical precautions otherwise m view of the liability to infection, 44-47. 83, 84. 
274— Sess. 2. s 2 119- 



P tinted image digitised by the University of Southampton library Digitisation Unit 





134 



DYE 



EXP 



Report, 1880 — continued. 



Dyer, W. T. Thistleton. (Analysis of his Evidence)— continued. 

119-125. 135-142 Conveyance of the infection from one field to another by the 

migration of ground game, 47. 

Evidence to the effect that immunity from disease can best be attained by the use only 
of certain kinds of' potato which experience has proved to be free, or, to a large extent free, 
from liability to infection, 48, 49. 71. 80. 82-84. 1 1 8 Large immunity from disease en- 
joyed by the Champion and Magnum Bonum, 49.70,71. 78-80. 104-106 Dissent from 

the view that vegetative reproduction Fran tubers tends to an increase of disease as com- 
pared with production from seeds, 50, 51. 90. 110, 11 1 Liability of the plant, however 

vigorous, to destruction, if the fungus once attacks it, 52. ill. 

Operation of the disease as regards, respectively, the foliage and stalk, and the tuber; 
immunity as a rule of the latter if the former appear healthy, 53-57. 72, 73. 102, 103 

Explanation that witness considers the disease spreads from the tuber, and is thus 

bybernated, 56. 101. 109. 112-117 Doubt as to the spores living through the winter 

in t lie haulms and thus perpetuating the disease, 58, 59 Belief that thunder or 

atmospheric electricity lias nothing to do with the disease, whilst heat and rain tend to 

develope if, 64-69. 73. 81 Opinion that the production of disease-proof potatoes 

should be left 10 economic laws and to private enterprise rather than be taken up by the 

State, 82. 126-128. 131-133 Uniformity of the potato fungus in all paits of the 

world, 85, 86 Approval of experiments in obtaining new varieties of potatoes from 

seed, 89-91. 

Further explanation as to the operation of the filaments or mycelium, and as to their 
gradually working from the tuber upwards, developing ultimately in the autumn, 83-96. 

112-117 Disadvantage connected with the cutting away of the haulms on the first 

ndication of disease, 97, 98. 

Approval of some mode of disinfecting seed potatoes, as by means of a solution which 

■would kill the mycelium fungus outside, 124, 125 Respects in which the practice 

might be prejudicial whereby small growers sometimes divide the sets, cutting them in 
parts, so as to multiply the produce, 135-142. 



E. 

Early Don. Introduction by witness of the Early Don, which is a variety of the 
Dalmahoy, Rivtoul 761-767. 

Early Varieties,. Instance of the value of early crops as a means of escaping from the 

disease, Carrulhers 189-igi Importance not only of early potatoes but of a late 

potato that would ripen earlier, ib. 252 Limited cultivation of early potatoes in 

witness’ district, Nickol 400-402. 418, 419 Importance attached to an extended 

growth of early potatoes which mature before the season when the disease usually 
appears, Ingram 1593 “! 593 - 1615-1620. 1635-1637. 1648-1658. 1661-1663. 1688, 
1689. 

Value of early vaiieties as more likely to escape disease, Smith 2094. 2180-2186. 

2270 Facility of forcing forward the later potatoes by early planting, &c., ib. 2201. 

— — Impracticabiliiy of growing early varieties whicli will keep sound throughout the 

winter, Shvter 2343-2346 Better keeping quality of potatoes when they are lifted 

late ; disadvantage of early potatoes in this respect, ib. 2392-2394. 

Facility of altering the habits of the potato so as to make it mature earlier, Baldwin 
2637, 2638 Strong approval of the propagation of" early varieties, ib. 2705 State- 

ment as to the Flounder and some early varieties bearing storage all the year round, 
ib. 2705-2707. 

Electricity of the Atmosphere. See Weather. 

Essex. Large quantity of potatoes grown in Kent and Essex; different kinds of manure 
used in the latter county, tihuter 2338-2344. 

Experiments. Evidence as 10 the expediency of experiments with a view to the produc- 
tl °r ° »!r eVV v:il ' et ' es l ' ie potato, Thjer 89-91 ; Carmthers 151-157. 164-166. 202- 

20(1; May 1352-1361. 1389, 1390 Advantage if experiments in Scotland were 

encouraged by the Highland Society, Ritchie 1052 Unfavourable result of some 

experiments by witness’ father in 1847 in the cultivation of the wild potato from Peru, 
Ingram 1666. 1673-1675. 1780-1782. 

Suggestions with a view to a system of Government experiments. Smith 2220-2243. 
2313, 2314 -Expediency of continued and various experiments under Government in 
reference especially to the potato disease; other steps necessary with a view to stamping 

out the disease, Baldwin 2571, 2572. 2581-2586 Importance of experiments upon 

a great variety of farms and of soils; valuable aid expected from local enterprise, ib. 
2591 - 2596 . v 

Suggestions 
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Experiments — continued. 

Suggestions by the Committee 11s to the mode of conducting experiments in England 
and Scotland, und as to the authorities to be employed, the cost being borne by Govern- 
ment, Rep. vi. 

See also Government Aid. Ireland. New Varieties. 



Flounder Potato. Witness has heard very favourable accounts of the Flounder, Nichol 

442 Reference to the Flounder as a very good potato and a large cropper, though 

inferior in quality to the Kemp, Robertson ill i-l 1 15 Excellent crops given by the 

Flounder ; liability to disease if not dug early, Baldwin 2539. 

Flowering Potatoes. Reason why flowering potatoes degenerate, Sliuter 2408. 2435-2437. 

Forced Potatoes. Presence of the disease among potatoes grown under glass in February, 
Carruthers 167, 168. 

Foreign Varieties. Very unfavourable results from the trial of foreign varieties by witness, 

May 1406 Inferiority of foreign seed potatoes as compared with English, Ingram 1667, 

1668. 1697 Preference of the public for English as compared with foreigu potatoes; 

information as to those now imported, Shuter 2423-2425. 2438-2443. 

Forfarshire. See Scotland. 

Frost. Risk incurred from host by planting in November, though maturity before the 
late summer is most desirable, Carruthers 211-214. 

Fungi ( Potato Disease). See Disease. 



G. 

Garden Culture. All garden sorts of potatoes are more or less susceptible of disease, 
Robertson 1081-1083 Early varieties are best for garden culture, Baldwin 2539. 

“ General Grant" Potato. Less disease in the case of the “General Grant" than of 
several other varieties, Carruthers 233-237. 

German Reds. Demand of the London public for German Reds in preference to Cham- 
pions, Shuter 2395, 2396. 

Germany. Quick maturity of the potato phmt in Germany, Shuter 2486. 

Glasnevin {Dublin). Total of 180 acres comprised in the farms at Glasnevin ; last year 
about 100 acres were under rotation of crops, including twelve acres of potatoes, 

Baldwin 1797-1801 Average produce at Glasnevin in 1879 of rather more than six 

tons per statute acre ; this was four or five times the average of the whole country, ib. 1802 

Particulars as to the different varieties grown at Glasnevin, and the result as regards 

disease : very small per-cent age of disease in the Champion as compared with the old 

varieties, ib. 1803-1806. 1908-1911 There are three acres devoted to experiments, 

and in 1879 there were fifty-three distinct varieiies grown, ib. 1803. 

Further information as to the results of experience at Glasnevin in regard to the 
qualities and produce of different varieties of potaioes, and their relative liability to 
disease, Baldwin 2539. 

Explanation relative to the great value conferred upon the country by the education of 
students at Glasnevin, and the experiments as to crops and manure; cost of the 

institution on the other hand, Baldwin 2548-2561. 2564-2566 Valuable light thrown 

by Glasnevin upon the subject of contagious cattle diseases, ib. 2558. 2559. 

Proposal for the re-constitution of the Glasnevin establishment as an entirely indepen- 
dent depart menl of agriculture; explanation and suggestions in detail as to the opera- 
tions of such department in reference to potato cultivation, See., Baldwin 2562 et seq. 

Extended operation of the Glasnevin Institution beyond the objects originally contem- 
plated, Baldwin 258K-2590 Description of the plan of cultivation of potatoes at 

Glasnevin, together with u statement of the cost of ploughing, manure, seed, &c., xb 2708. 

Government Aid: 

Opinion that the production of disease-proof potatoes should be left to economic laws and 
to private enterprise rather than be taken up by the State, Dyer 82. 126-128. 131-133 
Expediency of some encouragement by Government or by Agricultural Societies 
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Government Aid— continued. 

with a view to experiments in order to obtain disease-resisting varieties, Rintoul 819- 
826, 866-877. 

Suggestions in detail for the establishment of seed potato farms under Government 
superintendence in different parts of the country ; several important objects to be attained 
thereby, such as the distribution of good seed at a reasonable price, the introduction 
of new varieties, &c., Ingram 1610—1614.* 1638-1660 1684-1687. 17*7-1730. 1 751— 
1770. 1773-1 779- 

Suggestions as to the way in which Government might aid in the production of 
new varieties ; advantage of local schools of Agriculture or Government farms, as in 
Ireland, Baldwin 1894,' 1895. igi3“'9 2 6 ; 1937, 1938 Advantage of Government en- 

couragement to the production of new varieties and improved modes of culture, Voelcker 
2015-2017. 

Proposed formation by Government of an experimental potato farm, in which im- 
proved varieties capable of resisting disease might be grown, Smith 2094. 2190-2193. 

2236,2237.2240-2243' Plan proposed for ascertaining full particulars relative to 

the cultivation of potatoes throughout the kingdom, and for circulating at the same 
time useful instructions and information on various points, ib. 2094. 2222-2237. 

Importance fuither attached to a system of Government experiments in view of the 
enormous loss to Ireland by the disease, and of the improvements to be effected; con- 
clusion ns to the matter being beyond private enterprise, Smith 2220-2243. 2313, 2314 

Importance of Government aid in the development of new varieties, and in 

strengthening old varieties, Shuter 2384-2390. 2421, 2422. 

Various kinds of experiments contemplated on the large Government farms proposed 

by witness; limited number of such farms required, Baldwin 2581-2585 Valuable 

Government aid given in France, Germany, the United States, and other foreign 
countries in the matter of agricultural improvement, ib. 2606-2616. 

Grounds for concluding that Government co-operation with private enterprise is 
essential in the interests of agriculture, with a view to the production of new 
varieties of the potato, Baldwin 2716-2723. 

Conclusion of the Committee that experimental undertakings for the creation and 
establishment of new varieties should be encouraged by Government in England, 

Scotland, and Ireland ; alternative modes by which this may be done, Rep. vi 

Proposed appointment, as an alternative course, of a superintendent in England and 
in Scotland who should conduct experiments, and should endeavour to furnish new and 

successive disease-resisting varieties, ib. Conclusion that the time has arrived for 

Government assistance in the creation of new varieties, ib. 

Grass Land. Explanation in regard to the good potato crops given by grass land broken 
for the first time, Baldwin 2622—2626. 

Guana. Belief that the potato disease was first imported in guano from Peru, Baldwin 
1812-1817 Dissent from the view that there is anything in Peruvian guano cal- 

culated to engender disease, Voelcker 1973, 1974. 



Haulms or Stalks: 



H. 



Possibility of the stalks carrying the disease from one year to another; expediency on 

this score of the stalks being burned rather than used as manure, Dyer 31-35* 122 

Disadvantage connected with the cutting away of the haulms on the first indication of 

disease, ib. 97, 98 Importance of the haulms being always burned instead of being 

placed on the dung heap; danger otherwise from the resting spores, Carruthers 146. 

1 6l’ 1 9 a » *93* 21 9- 2 39» 2 4° Injurious effect upon the tuber by cutting off the 

stalks when the disease appears, ib. 196. 

Doubt as to the efficacy of cutting off the tops as a means of arresting the spread of 

disease, Nichol 4.26-429 Use of the haulms by witness for manure ; precaution taken 

on this point, Nicoll 527-529- Failure of attempts by witness to arrest the disease by 

cutting off the haulms, Ritchie 1011. 1025-1029. 

Objection to potato refuse being used for manure ; importance of burning the stalks 

and the rotten potatoes, Robertson 1209-1211. 1269-1275. 1287, 1288. 1294, 1295 

Circumstance of the stalks having been repeatedly ploughed into the land by Mr. Laws 

without any injurious result, ib. 1211 Practice of witness not to burn the haulms 

of diseased potatoes; doubt as to any advantage in cutting off the haulms, Coleman 
1464. 1507-1512. 

Expediency of digging up the potato when the haulm no longer gives it any help, 
Ingram 1 604, 1665 — —Ad vantage in dusting the haulms with charred wood wheu the 

disease first appears, ib. 1698-1700- Importance of destroying the haulm, ib. 1737- 

Approval 
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Haulms or Stalks — continued. 

Approval of the stalks being burned, though witness does not attach much import- 
ance to this precaution, Baldwin 1858, iSgg. 2653,2654. 2709,2710 Importance 

of burning the haulms and other refuse* Voelcker 1980; Shuter 2356, 2357. 

Importance of all potato refuse being cornpletly burned every autumn, and neve 1 ' 

being ploughed into the land. Smith 2094. 2155-2159. 2162. 2285-2287 Advantage 

if it were compulsory to burn decaying stalks and other refuse, ib. 21 55-2158. 2162. 
2257. 2285-2287. 2236-2301. 

Concurreuce of evidence as to the expediency of burning the stalks of diseased 
potatoes, Hep. iv. 

See also Disease. 

Hybernation of Disease. Duta for the conclusion that the disease is carried on from one year 
to another by means of filaments of the fungus, which apparently pass into h dormant 

condition in the tubi-rs in the seed potato, Dyer 3, 4. 74-77 Doubt as to the 

resting .spores living through the winter in the haulms and thus perpetuating the disease, 

ib. 3. 58, 59 Very little chance of the disease being communicated from the ground if 

not planted with potatoes two yrars in succession, ib. 24 Explanation that witness 

considers the disease spreads from the tuber, and is thus hybernated, ib. 31.36-42.56. 
101. 109. 1 1st— 1 1 7. 

Possibility of the disease being sometimes carried over fiom one year to another by 

means of diseased tubeis which are planted, Carrutkers 146 Difficulty in accounting 

for the disease being carried over the winter, ib. 146. '.49 Witness believes in the 

resting spores, Mr. Worthington Smith having discovered that they remain in the ground 
during the winter, Ingram 1 173. 1738. 

Hybernation of the resting spores of the Peronospora Infestans for a period up to three 

?ears, whilst those «>f the Fusisporium Sulani seldom hybernate for a period longer than 
roin three months to one year, Smith 2094. 2103-2106. 214a, 2143.2317-2319. 

Difference of opinion among the witnesses as to the hybernation of the disease, 
Rep. iv. 

See also Disease, 3 . 

Hybridising. Experiments being made by witness in the production of different varieties by 

grafting two kinds upon each other Nichol 381-383 Value of hybridising as a 

means of obtaining a strong growing plant, Baldwin 1908. 2652. 



I. 

Immunity from Disease (. Preventive Measures): 

Doubt whether the potato has ever been really free from disease, Dyer 12-14 

Great importance of guarding against the planting of diseased potatoes and of taking 
practical precautions otherwise in view of the liability to infection, ib. 44-47. 83, 84. 1 19- 

125. 135-142 Evidence to the effect that immunity from disease can best be attained 

by the use only of certain kinds of potato which experience lias proved to be free, or, to 
a large extent free, from liability to infection, ib. 48,49. 71. 80. 82-84. 11 8. 

Much greater freedom from disease of some varieties than of others in the same district, 

though no variety is actually disease-proof, Carrutkers 228-237 Suggestions as to the 

step* desirable in the production of new varieties with a view to obtaining disease-proof 
kinds ; piospect of this result being obtained, iVfcAoZ 394-399. 

Importance of growing from seed and of obtaining new varieties as the best means of 

guarding against disease, Rintoul 818-836 Failure of attempts by witness to check 

the disease, the best or only pi’eventive being a change of seed, ib. 904-909. 936-938. 

Reiteration of the view that change of seed and the introduction of new varieties are 

the main remedies required, Robertson 1118,1119. 1145-1 15* • 12 3 2 Circumstance of 

the potato fungus having entirely disappeared in a certain district towards the close of 
last season, Ingram 1 747. 

Belief that it is quite possible to extirpate the disease ; that is, chiefly by providing 
that no potatoes raised in one year shall be planted in the next year, and that all fresn 

seed should be impoi ted from the Colonies, Baldwin 1818-1827 Illustration in the 

case of the foot-and-mouth disease of the practicability of stamping out the potato 
disease, ib. 1822-1825. 

Suggestion that an experiment be conducted on an island near the const so as to 
decide the question wlieilier by certain precautions the disease may not be eradicated ; 
commission of competent men by whom the experiment should be carried out, Baldwin 
1829-1831. 1836. 1844-1847 Belief as to the facility of procuring perfectly healthy 
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Immunity from Disease ( Preventive Measures')— continued. 

potato seed from India and the United States if the disease were stamped out in Ireland, 
Baldwin 2617, 2618.- 

Successful experiments by witness in 1873 and subsequent years; data upon which lie 
submits that he has discovered a method of entirely obviating the disease, Thompson 

2035-2048. 2082-2087 Offers made by witness to the Royal Agricultural Society 

aud the Market Gardeners’ Association with a view to a lair tiial of his discovery, and to 
his being remunerated if successful; failure of his proposals to these bodies, ib. 2049- 

2056. 2080 Readiness expressed by witness to demonstrate the working and the 

success of his method of cultivation, under certain conditions as to his being fairly 
remunerated provided he is successful, ib. 2057, 2058. 2072-2082. 

Evidence as to the great advantage by circulating official information os to the soils 
atad climates best suited for potato culture, and as to the best varieties of plant to he 

grown, Smith 2094. 2222-2237 Conclusion that any attempt to stamp out the disease 

(in the way suggested by Professor Baldwin) would be perfectly futile, ib. 2094 

Hopelessnes of cure when once the potato has the murrain decidedly upon it, ib. 

Advantage of individual responsibility in connection with witness’ scheme for dealing 

comprehensively ana effectualy with the existing evil, Smith 2094 Various preventive 

measures recommended with a view to a material reduction of the disease, ib. 

Apprehension that the disease cannot be entirely got rid of by any amount of 

precautions, Voelcker 1981-1984. 1995, 1996 Importance of producing a belter 

physical condition in the plant as giving immunity from disease, Shuter 2357. 2448. 

See also Champion. Disease. Early Varieties. Haulms or Stalks. New 
Varieties. Rotation of Crops. Seed Potatoes. Storage of Potatoes. 

Ingram, William. (Analysis of his Evidence.) — Extensive experience of witness in the 
cultivation of the potato, and in carrying out experiments ; he is now in charge of the 

gardening operations at Beauvoir Castle, 1588-1592 Disadvantage in witness having 

to grow potatoes on a clay soil; special kind of manure used, and special mode of 
planting ndopted,in order to counteract this disadvantage, 1592-1600. 1627-1630. 1718- 

1724 Use chiefly of charred vegetable matter, or burnt earth, as a manure; great 

value thereof, 1592. 1600. 1676-1683.1701. 1706-1713. 

Explanation that witness plants potatoes on the surface, and after dusting them with 

charred refuse, earths them up with a hoe, 1592 Large immunity from disease under 

the system can ied out by witness, 1592-1599 Importance atlached to an extended 

growth of early potatoes which mature before the season when the disease usually 

appears, i593->59d* 1615-1620. 1635-1637. 1648-1658. 1661-1663. 1688, 1689 

Great importance attached also to a selection of sorts and of seeds, 1594. *596. 1603- 
1605. 1612-1614. 

Disapproval of farm-yard manure or stimulating manure, 1600. 1681, 1682. 1704, 

1 7°5- 1 7 1 4“ 1 7 1 7 Value of certain precautions in the storing of seed, as well as in its 

selection, 1601-1609. 1 632-1 634 Importance of a choice of ground or soil, and of 

experiments to this effect, 1602. 1650-1660 Instances of the gradual exhaustion of 

particular varieties, 1606- Entire failure of the Dalraahoy on witness’ soil, 1606. 1653- 

1655. 

Suggestions in detail lor the establishment of seed-potato farms under Government 
superintendence in different parts of the country; severnl important objects to be 
attained thereby, such as the distribution of good seed at a reasonable price, the intro- 
duction of new varieties, &c., 1610-1614. 1638-1660. 1684-1687. 1727-1736. 1751- 
1770- >773-1779* 

Successful cultivation of potatoes in Jersey ; advantage in the soil being composed very 

much of decomposed granite, 1621-1626 Reasons tor concluding that the production 

of good seed and of new varieties could not be so beneficially carried out through the 

agency of agricultural societies as by Government directly, 1638-1647 Importance 

ot n change of soil, and of not growing too frequently on the same land, 1650-1660. 
1669. 1710-1726. 1748-1750. 

Expediency of digging up the potato when the haulm no longer gives it any help, 
1664, 1665 Unfavourable result of some experiments by witness’ futher in 1847 in 

the cultivation of the wild potato from Peru, 1666. 1673-1675. 1780-1782 

Inferiority of foreign seed potatoes as compared with English, 1667, 1668. 

Approval of the use of soot as a manure, 1690, 1691. 1697. 1702, 1703 Advantage 

in dusting with burnt earth or quick lime when potatoes are pitted, 1692-1696 

Advantage also in dusting the haulms with churred wood, when the disease first appears, 
1698-1700 -Inadequacy of private enterprise as a means of obtaining new and 
improved varieties; very little done by seedsmen or market gardeners in this direction, 
1731-1736. 1762-1770. 177G-1779. 

Witness believes in the resting spores, Mr. Worthington Smith having discovered that 

they remain in the ground during the winter, 1737, 1738 Activity given to the 

disease 
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Ingram, William. (Analysis of his Evidence) — continued. 

disease in certain states of the atmosphere, whilst the spores are carried long distances 

by the wind, 1739-1743 Value of sulphur for the destruction of fungi; witness has 

not applied it to the potato plant, 1744-1747. 1771, <772 Circumstance of the potato 

fungus having emirely disappeared in a certain district towards the close of last season, 

l 747* 

Ireland : 

Great danger in the population of Ireland depending too largely on the potato crop, 

Carrulhers a 16 ; Voelcker 2010 Large export of Irish potatoes for seed to the West 

of England and Wales, Robertson 1120-1122 Very defective cultivation by the 

cottiers, ib. 1152-1160. 1206-1208. 

Extensive experience of witness in the cultivation and sale of potatoes in the North of 
Ireland; considerable export by him from Londonderry, Coleman 1415-1419. 1432, 

1433. 1496-1499 Import of potatoes and of potato seed by witness, the Champion 

being the best, ib. 1433, 1434. 1443* *444 Information as to the time of planting in 

the North of Ireland, the mode of cultivation, &c., ib. 1436-1442. 1579-1586. 

Way in which the small farmers in the North of Ireland obtain seed, the refuse of 
their own potatoes being generally used ; great improvement if they could purchase 
good seed from Government, such as the Champion, at the same price as the small 

refuse potatoes, Coleman 1471-1491. 1504-1506. 1554. 1569-1564 Supply of some 

seed to small farmers in the North of Ireland through some of the poor law unions; 
price charged, ib. 1563-1569* >575— 1 57 8 - 

Data upon which the Registrar General of Ireland has estimated at six millions 
sterling the loss from the potato failure of last year; witness believes the loss was at 

least eight millions, Baldwin 1790-1793. 1844 Great boon to Ireland if every 

potato raised last year bad been consumed, instead of some most miserable seed having 
been reserved for this year; particulars on the latter score, ib. 1827, 1828. 1878. 1888- 
1890. 1934. 

Importance of change of seed and of judicious selection ; reference especially to the 
small farmers and the cottiers throughout Ireland as greatly in need of improvement on 

these points, Baldwin 1878-1901 Very low average yield in Ireland through the 

wretched seed used, and other disadvantages, ib. 1878, 1879. 

Relative number of large and small growers in Ireland ; immense boon if Government 
were to place new seed and improved varieties within reach of the latter, Baldwin 1880- 
1901 Approval of facilities to small holders through the Poor Law Boards for obtain- 
ing new seed, ib. 1896-1899 Very promising appearance of the potato crop this 

season, ib. lgoa, 1903. 1934 Difficulty in estimating the amount of imported seed, 

ib. 1904-1907. 

Proposition in detail for the formation and operation of a Department of Agriculture in 

Ireland, as an outcome of the Glasnevin institution, Baldwin 2562 ct seg. Great 

good to be effected by the department by au annual expenditure of 6,000 1., ib. 2563- 
2570. 2581, 2582. 

Information relative to the several farms iu Ireland in connection with the Glasnevin 

institution; value of these ns a means of making experiments, Baldwin 2571, 2572 

Way in which it is proposed by witness to benefit the small farmers rather than the 
large farmers, the latter being better able to take care of themselves, ib. 2573-2584. 

2587* 

Enormous loss inflicted by the potato failure in the last four ye»rs; comment hereon 
upon the un-wisdom of depending solely on private enterprise for a remedy of the evil, 

Baldwin 2596-2616 Belief that the small farmers would readily avail themselves of 

the system of prizes proposed by witness; explanation hereon as to their not taking any 
interest in the action of local agricultural societies now established for iheir benefit, ib. 
2683-2690. 

Very imperfect cultivation by small farmers in Ireland ; great improvement required 

as to seed. Rep. v Conclusion of the Committee, that in Ireland the best form of 

Government action would probably be to further extend the farms of the agricultural 
department of the National Board, and to specifically direct the attention of the superin- 
tendents of the farms to researches on the potato disease, and to the creation, selection, 

and eslablishment of new varieties of the potato, ib. vi Provision should be made 

by authority of the Government for supplying good seed to small growers for cash pay- 
ments, ib. 

See also Bog Land. Capital. Champion. Olasnevin. Government Aid. 

Potash. 
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Jei'sey. Successful cultivation of potatoes in Jersey; advantage in the soil being com- 
posed very much of decomposed granite, Ingram 1621-1626. 



Kemp Potato. Extensive use of the Kemp as au early potato in Ireland, Robertson 1077. 
1084. 1 162 Extensive failure this year of the Kemp potato, ib. 1 162. 



Larch Trees. Prevalence of disease among the larch, but not from the same cause as in 
the case of the potato, Smith 2258-2265. 

Large Growers. Conclusion of the Committee that the larger growers are well able to 
look alter their own interests. Rep. v> ' 

Lazy Bed System. See Planting and Cultivation. 

Lime. Advantage to some extent in applying lime to the potato plant, Carr uthers 210 

Failure of an application of lime by witness, Crighton 272. 323 Disapproval of 

the application of lime, Rintoul 884, 885 Failure of attempts to check disease by the 

application of lime, May 1387, 1388. 

Piactice of witness as to the application of lime to the land, Coleman 1429-1431. 

1521-1527 Value of quicklime as liberating minerals in the soil that become plant 

food, Baldwin 1866, 1867 Advantage of applying quicklime to tubers, Smith 2168. 

2280-2284 Varying periods lor which the effects of lime will last in different soils, 

8691. 

Lothian s. See Scotland. 



M. 

Magnum Bonum. Data for concluding that the Magnum Bontim is a potato which enjoys 

great immunity from disease, Dyer 49.78,79. 104-106 Limited experience of witness 

as to the Magnum Bonum potato; complaint made in his neighbourhood as to this 

variety, Crighton 348,349 Reference to the Magnum Bonum as a favourite variety in 

some parts of Scotland, Nicoll 676, 677 Characteristics of the Magnum Bonum; 

respects in which inferior to the Champion, Robei'tson 1 191 -1 194. 1252, 1253 Opinion 

that the Magnum Bonum is of no use. May 1380, 1381. 

Ma N URE : 

Different kinds of manure used by witness according to the character of the soil, 

Crighton 344“347 Views of witness as to the manures desirable ; objection to strong 

or stimulating manures, Nichol 403, 404. 441 Expediency of withholding stimulating 

manures, such as guano, Nicoll 573-576. 

Different kinds of manure applied by witness to early potatoes and late potatoes; 

particulars as to cost, Rintoul 696-708. 714-717 Objection to over-stimulating 

manures; suggestions as to the proportion of guano and of farm-yard produce, ib. 882. 
918-928 Advantage of farm-yard manure over other manures, ib. 933-935. 

Particulars as to witness' mode of cultivation, more especially os to the quality and 

kinds of manure used, Ritchie 957-965. 1017-1021 suggestions as to the different 

kinds of manure to be used and as to the mixture desirable, Robertson 1135. 1226- 

12 54 » 12 55 * 12 59 » 1260. 1286 Several artificial manures used by witness in 

addition to farm-yard manure, May 1382-1385 Use chiefly of farm-yard manure by 

witness ; its advantage over artificial manures, Coleman 1423-1428. 

Use by witness chiefly of charred vegetable matter, or burnt earth as a manure ; great 
value (hereof, Ingram 1592, 1600. 1676-1683. 1701. 1706-1713 Disapproval of farm- 

yard manure or stimulating manure, ib. 1600. 1681. 1682. 1704, 1705. 1704, j 705. J 714— 
1 7 1 7 Approval of the use of soot as a manure, ib. 1690, 1691.1697. 1702, 1703. 

Results of experiments by witness as to the effect of different manures upon the produce 

per acre and upon the per-centuge of disease, Baldwin 1860-1865 Value of certain 

artificial manures, ib. 1876 Further information as to the best mixture -of manure for 

potato cultivation, ib. 2628-2630. 2645 Approval of manure being applied in the 

spring rather than the autumn; reference hereon to the effect of rain upon manure, ib. 
2646, 2647. 2 f?66, 2657. 2679-2682. 

Liability 
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Manure — continued. 

Liability 10 the disease whatever amount or quality of manure may be used ; mitiga- 
tion, however, by good cultivation and proper manuring, Voelcker 1948. 1976. 1995, 

1996. 2003 Importance of an early supply of manure, and of the manure being 

thoroughly distributed before the potatoes are planted, ib. 1948-1950. 2001 , 2002 

Relative value of artificial manures and of farm-yard manure, ib. 1962. 1976-1979 

From twenty to twenty-five tons of farm-yard manure per acre should be applied, ib. 
1962. 1979. 

Expediency of using only chemical manures on an experimental farm, Smith 2094. 

2202 Importance of the manure being assimilated with the soil before the potato is 

planted, ib. 2304. 2310-2312. 2315, 2316. 

Preference for farm-yard manure, on the whole, though the use of potash and super- 
phosphates is also desirable, Skuter 2414. 2420 Ground for concluding that manure 

should be applied in the autumn or winter rather than just before cultivation, ib. 2473, 
2474. 2493-2496. 

See also Haulms or Stalks. Lime. Potash. Seaweed, Sfc. Wood-ashes. 

May, John. (Analysis of his Evidence.) — Cultivation by witness of from 150 to aoo 

acres of potatoes yearly, at Faminghani; character of the soil, 1305-1309. 1324 

Very little disease last year among the Champion potatoes on witness’ land, 1310-1314. 

1319, 1320 Use of Champions by witness for the first time in 1877; explanation of 

his practice in obtaining seed, 1315, 1316. 1321-1323. 1326-1331 Very extensive 

disease among the Regents and Victorias grown by witness and by his neighbours last 
year; opinion that the Regents are, in fact, totally done for, 1317, 1318. 1393-1403. 

Cultivation of potatoes by witness in the same land about once in five years, 1325 

Experience of witness as to the great value of the Champion for resisting disease in wet 

seasons, 1332-1334 Gradual deterioration of each variety in course of years; this 

will doubtless apply to the Champion, 1336-1340 Expediency of encouragement by 

Government, or by agricultural societies, to the raising of fresh varieties from seed ; 
obstacle to this being done by farmers or gardeners, 1341-1356. 1362. 1365. 1389, 1390 

Suggestions as to the practice to be followed in raising new varieties from seed ; 

requirement of three or four years for the purpose, 1341. 1352-1361. 1411-1414. 

Less liability to disease when potatoes are grown in mossy land, 1362 Great 

advantage in bringing seed from distant localities, 1363-1365 Decided objection to 

planting potatoes in or near wood land, or in sheltered land, 1366-1370. 1386. 1396- 

1399. M°4» ’4 0 5 Frequent appearance of the disease after thunderstorms in wet 

seasons, 1371-1374. 

Practice of witness to feed bullocks with the diseased potatoes, these being better for 

the purpose than sound ones, 1376-1379 Opinion that the Magnum Bonum potato 

isof no use, 1380, 1381 Several artificial manures used by witness, in addition to 

farm-yard manure, ^382-1385 Failure of attempts to check disease by the applica- 
tion of lime, 1387, 1388 Very unfavourable results from the trial of foreign varieties 

by witness, 1406. 

Moor land. Doubt as to a peaty soil or moor lands giving an immunity from disease, 
Nicoll 582-597. 673-675. 

Murray, George. Letter from Mr. Murray submitting grounds for the conclusion that the 
diffusion of the conidia of the potato fungus by the atmosphere is an ordinary mode of 
spreading the disease, App. 121. 



N. 

New Varieties: 

Approval of experiments in obtaining new varieties of potatoes from seed. Dyer 89-91 

Details relative to some experiments in 1874, in the planting of different varieties 

of the plant with a view to the discovery of a disease-proof variety; beneficial results 
anticipated in this direction, though witness believes that absolute freedom of any kind 
from disease cannot be secured, Carrulhers 151. 153 _, .57- 164-166. 202-206. 215-217 

Particulars relative to the experiments carried out by witness for some years past 

near Arbroath, in the production of improved varieties of the potato; considerable success 
obtained as regards freedom from disease, Crighlon 277-299. 328-340. 

Course desirable in order to obtain the production of new varieties free from disease, 
Nichol 394-399; Pinloul 818-836 Practice generally of witness in selecting or pro- 

curing potatoes for seed ; great care exercised and pains taken in order to obtain new 

vareties, Rintoul 740-760. 787-809. 827-831 Dlustration in the case of the Champion 

of the value of new varieties in resisting disease, ib. 846. 850. 

Importance attached to individual enterprise in the introduction of new varieties, this 
being the chief remedy required, Robertson 1118, llig. 1136* 1] 45~ 11 5 1 » 1212-1214 

274— Sess. 2. T 2 Suggestions 
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New Varieties— continued. 

Suggestions QS to the practice to be followed in raising new varieties from seed; 

requirement of three or four years for the purpose, May 1 34 1 • , 35 2- \ 3 b 1 - l 4 l l ~ l 4 l 4 
_ Expediency of encouragement by Government or by agricultural societies to the rais- 
ing of fresh varieties from seed, ib. 1389, 139 ^ Inadequacy of private enterprise as a 

means of obtaining new and improved varieties; very little done by seedsmen or market 
gardeners in this direction, Ingram 173 1_, 736 - 1762-1770. 1776-1779. 

Importance of encouraging the growth of new varieties, Voelcker 1980. 2003 

Advantage of frequent seedling varieties, as deterioration now takes place in course of 

years Smith 2177-2179. 2268 Great importance of new varieties ; especially as better 

calculated to resist disease if' it should attack, them, ib. 2288-2296 Suggestions for 

an improved method of selecting new varieiies, that is, by means of a variety, such as 
the Regent, which bears abortive flowers, Shuler 2363-2378. 2461-2463. 

Concurrence of evidence as to the necessity for the production of new varieties, Rep. v 

Lapse of from lour to six years before each variety derived from the seed is really 

established, ib. The creation of new varieties cannot be considered to be included in 

the ordinary business of a farmer, ib. 

Opinion of the Committee that the production of new varieties, or the improvement of 
existing varieties by a careful selection of tubers, is of considerable national importance. 

Rep. v, vi The creation of new varieties does not seem to offer much hope of 

remuneration to producers, ib. vi Suggestion for Government aid and action in the 

matter, ib. 

See also Agricultural Societies. Champion. Deterioration of Varieties. Early 
Varieties. Government Aid. Immunity from Disease. Prizes. Seed 
Potatoes. 

Nichol, John. (Analysis of his Evidence.)— Information as to the steps taken by witness 
at Ochterloney in 186a and subsequently, which resulted in the production of the Cham- 
pion potato ; selection in the first instance of a large number of plants which he gradually 

reduced to a small number of the best varieties, 363-376 Opinion that a seedling 

poiato will attain its characteristics in five or six years, and that it may. further improve 

in quality after that period by proper treatment, 376 Improvement in the quality of 

the Champion since it has become less strong in the haulm, 377. 

Almost entire immunity of the Champion from disease, whilst it seems suited to any 

soil and climate, and produces exceedingly good crops, 378-380.439 Numerous 

communications received by witness from Ireland and other countries as to the peculiar 
merits of the Champion, 379. 385, 386. 

Experiments being made by witness in the production of different varieties by grafting 

two kinds upon each other, 381-383 Concurrence in the view that. the profitable life 

of any variety is about twenty years ; uncertain production after that period, 384. 390 

393. 408. 435-483 Deterioration of llie Victoria and Regent varieties, as used in For- 

farshire, 384. 391. 409-415. 

Similar manure uspd for the Champion as for other varieties, 387 It is a compara- 
tively late potato, 388, 389. 400 It will probably remain in profitable cultivation for 

seventeen or eighteen years from the present time, 390-393. 435-438. 

Suggestions as to the steps desirable in the production of new varieties witli a view to 

obiaining disease-proof kinds ; prospect of ibis result being obtained, 394-399"; 

Limited cultivation of early potatoes in witness’ district, 400-402. 418,419 Views 

of witness as to the manures desirable; objection to strong or stimulating manures, 403, 
404. 441. 

Disapproval of winter planting, 405, 406 Results of witness’ experience in the 

case of the Ash Leaf Kidney and the Fluke, 420-423 Good reports received as to the 

Skerry Blue, which is an Irish potato, 424, 425 Doubt as to the efficacy of cutting 

off the tops as a means of arresting the spread of disease, 426-429. 

Precautions desirable in order to prevent the development of disease in pits, 430-434 
Expediency of the most healthy tubers being selected in planting, 44) Advan- 
tage in the same seed being changed from one locality to another, ib. Better care 

required in the cutting of seed potatoes, ib. 

Nicoll, Thomas M. (Analysis of his Evidence.) — Occupation by witness of a farm of 
about 300 acres at Litlleton in Forfarshire ; he cultivates from twenty to thirty acres of 
potatoes, 443-446— — Naturally dry character of the soil on which he grows potatoes; 

unfitness of a wet soil for the purpose, 447-450 Rotation of crops on witness’ land, 

potatoes being grown after oats or lea grass, 451-457- 470. 

Way in which the land is prepared for potato planting in the spring ; different kinds 

of manure used, and quantity applied, 458-470 Use of potash by witness with very 

satisfactory results, 463-466. 540-548 Cost of from 1,5 Z. to 16 Z. an acre, including 

all charges, the average production being about six tons an acre, 471-477 -Practice 

of witness to plant both whole potatoes and cut potatoes, 478-480. 

Use 
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Nicoll, Thomas M. (Analysis of his Evidence) — continued. 

Use chiefly of Champions and Regents in Forfarshire, 481, 48a Characteristics of 

the Champion potato ; special advantage in its being almost disease -proof, whilst it is 
specially soiled for cold, wet, and sunless seasons, 483-492. 506-516. 522-526. 532-535. 

598-610. 615-620. 637, 638 Better return from Regents than from Champions in a 

favourable season ; superior quality of the former, 485, 486. 489, 490. 608-610.654- 

658 Long period for which the Regent has been grown in Forfarshire; opinion that 

it has not deteriorated nor become more subject to disease, 493-496. 648, 649. 

Very fluctuating returns from potato cultivation, 497-499 Obstacle to planting 

earlier than March or the middle of February, 500-505 Cultivation formerly of some 

Rocks by witness ; he has given them up as being more liable to disease than Cham- 
pions, 506-516. 

Importance of a careful selection of seed, with reference to soil and climate; advan- 
tage in changing from a poor soil to n richer one, and from a backward climate to a 

more forward one, 516-521. 549. 562-566. 639-653. 661-666. 668-672 Deterioration 

by continuing to plant the same potato in the same field for ninny years, 51 7-521 

Use of the haulms by witness for manure; precaution taken on this point, 527-529. 

Practice of witness always to store in pits; particulars hereon, 530, 531. 621-636 

Disuse of some old varieties in Forfarshire, and introduction of new ones, the former 

having deteriorated, 536-539 — —Effect of frequent cropping with potatoes in stimu- 
lating disease, as on small holdings, 550-561 Great varieties of land in Forfarshire, 

the climate being relatively dry, 563, 564. 567. 

Statement as to witness procuring seed from a later to n higher district than his own, 

and Irom a different soil, 565, 566. 584, 585. 595-597 Appearance of disease 

usually in September ; rapid progress made in close, muggy weather, 568-572. 605-* 
607 Expediency of withholding stimulating manures, such as guano, 573. 576. 

Doubt as to peaty soils or moor lands giving an immunity from disease, 582— 597. 673- 

675 Advantage of the]Dalmahoy potato for cultivation near large towns, as being an 

early variety, 612-614 Extensive cultivation of Regents and Champions in Forfar- 
shire; export of large quantities of the latter to Ireland, 654-660 High price of 

potatoes sent to Ireland in February and March last, 667. 

Reference to the Magnum Bonura as a favourite variety in some parts of Scotland, 

676, 677 Limited advantage in planting cut potatoes as regards facility in detecting 

disease in the seed, 678, 679. . 



O. 

Origin or Cause of the Potato Disease. See Disease. 



P. 

Peas. Extensive destruction of peas as well as potatoes by parasitic fungus, Smith 
2232. 2248-2250.- 

Peru. Unfavourable result of some experiments by witness’ father in 1847, in the cultiva- 
tion of the wild potato from Peru, Ingram 1666. 1673-1675. 1780-1782 Belief that 

the disease was imported into this country in Peruvian guano, Baldwin 1812-1817. 

See also South America. 

Pitting or Storage. See Storage. 

Planting and Cultivation: 

Respects in which the practice might be prejudicial whereby small growers sometimes 

divide the sets, cutting them in parts, so as to multiply the produce. Dyer 135-142 

Advantage in cutting the tuber into sets for planting, rather than in planting it whole, 

Carruthers 244-246 Improved quality obtained by witness in Gloucestershire without 

any disease, by planting the potato on the surface and throwing a little earth over; this 

was on a small scale, Crighton 274-276- Practice of witness to plant two ounce 

potatoes whole instead of planting in sets, ib. 34 ,_ 343- 

Way in which the land is prepared by witness for potato planting in the spring; 

different kinds of manure used, and quality supplied, Nicoll 458-470 -Practice of 

witness to plant both whole potatoes and cut potatoes, ib. 478-480— Obstacle to 
planting earlier than March or the middle of February, ib. 500-505 Limited advantage 
in planting cut potatoes as regards facility in detecting disease in the seed, ib. 
678-679. 

Approval of planting in drills, except when the land is wet and undrained, in which 
274 — Sess. 2. T 3 case 
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Planting and Cultivation— continued. 

case lazy beds are better, Rintoul 912-917 Use by witness of cut as well as whole 

potatoes for planting, Ritchie 104-1.-1046. 

Cultivation by small farmers in Ireland on the lazy bed system ; respects in which 

drills are preferable, Robertson 1123-1129. 1261-1266 Opinion that it is better to 

plant whole potatoes of good size in sowing for seed ; advantage of cut potatoes in 

growing for food, ib. 1 133, 1134. 1274, 1275. 1296-1302 Advantage of the lazy bed 

system in newly reclaimed peat soil, ib. 1285 The lazy bed system is the best for 

very wet land, Coleman 1439- 

Explanation that witness plants poiatoes on the surface, and after dusting them with 

charred refuse earths them up with a hoe, Ingram 1592 Large immunity from disease 

under the system carried out by witness, ib. 1592-1599 Amendment required in the 

planting and mode of cultivation, Smith 2094. 2167. 2171. 

Grounds for concluding that potatoes should be sown much further apart, Shuter 
2358-2363. 2413-2417. 2478-2483. 2500-2516 — Larger crop and larger potatoes by 

planting far apart, ib. 2417. 2500-2516 Objection to planting in sets where the land 

is wet, ib. 2457. 2458. 

Value of good farming as lessening the effects of bad seasons and of the disease, 

Baldwin 1795, 1796. 1866 Exception taken to planiing so far apart as to give nine 

square -feet to each plant, ib. 2545-2547 Advantage of the lazy bed system of 

cultivation in Ireland rather than of growing in drills, ib. 2627 Waste of seed in 

sowing large whole potatoes, ib. 2635. 

See also Autumn Planting. Capital. Haulms or Stalks. Ireland. 

Manure. Rotation of Crops. Seed Potatoes. Small Farmers. Soil. 

Potash. Use of potash by witness with very satisfactory results, Nicoll 463-466. 540-548 

• Gradual reduction of potash in the soil in Ireland through continuous growth of 

potatoes on the same land ; exceedingly injurious result as regards ihe produce through 

the absence of potash, Baldwin 1866-1876. 2541-2544 Great importance nti ached 

to the use of artificial manures containing the necessary quantity of potash, ib. 1876. 

Suggestions relative to the application of potash ; excellent results when used in 
conjunction with phosphate of lime and ammonia, Voelcher 1950. 1954-1962. 1966- 

1972. 1998-2000. 2011-2014 Potash should he applied in the autumn; limited 

value of potash .salts by themselves, ib. 1950. 1956.2014 Special importance of 

applying potash to ihe soil in Ireland ; calculation that it would repay the cost over and 
over again, on account of ihe increased production,#. 1957-1962. 1966-1968. 201 1— 
2014. 

Insufficient supply of potash as a manure in some districts, as in Ireland ; importance 

of increased supplies. Smith 2203-2209. 2269. 2277-2279 Conclusion as to the 

necessity of maintaining a certain amount of potash in the soil, Shuter 2430; Baldwin 
2639-2643. 

"Want of potash on the smaller farms in Ireland, where seaweed is not used, Rep. iv, v. 
Preventive Measures. See Immunity from Disease. Neio Varieties. Seed. 

Prizes. Suggestion for encouraging the production of new varieties, as by means of local 

prizes, Crighton 317 Limited good to be effected by offering prizes to farmers for the 

production of improved varieties, Coleman 1453-1455. 

Advocacy of a system of prizes for the best managed farms and for the production of 
new varieties of potatoes; aid to be given in this direction by local proprietors and by 
local boards of guardians by means of a small rate, Baldwin 2568-2570. 2573-2580. 
2664-2678. 

Produce ( Potato Crop). Very fluctuating returns from potato cultivation, Nicoll 497— 499* 



Q. 

Quality. Opinion that a seedling potato will attain its characteristics in five or six years, 
and that it may further improve in quality after that period by proper treatment, Nichol 
37 6 ~— Impression that the quality would be better maintained if ihe plants were pro- 
duced from the seeds from the berries, Smith 2175-2178. 2302-2305 Varying per- 

centage of starch or nutrition indifferent kinds of potatoes, Shuter 2394. 2398-2402. 

2449-2452. 2497-2499 Better quality of the large than of the small potatoes in any 

crop,#, 2517. See also Champion. Regent. Victoria. 



R. 

Rainy Seasons. See Weather. 

Regent, Better return from Regents than from Champions in a favourable season; 

superior 
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Regent — continued. 

supeiior quality of the former, NicoU 485, 486.480,490. 608-610. 654-658 Long 

period for which the Regent has been grown in Forfarshire ; opinion that it has not 
del etiolated nor become more subject lo disease, ib. 493-496. 648, 649. 

Planting chiefly of Regents on witness’ North Berwick Farm; increased susceptibility 

of this potato to disease in recent years, Rintoul 768-773 Equally good quality of 

the Regent as in former years, though more liable 10 disease, ib. 854-857 Probable 

reason for the continued good quality of the Regent, ib, 941. 

Good quality' of the Regent, and good crops produced, except iu wet seasons, Ritchie 

981—983.992,993.1005 Very large per-centage of failure of Regents in one year, 

ib. 1000-1005 The Regent suffered much from disease last year in Ireland, Robertson 

1099. 1143 Long period for which the Regent has been in successful cultivation, 

ib. 1 143 

Very extensive disease among the Regents and Victorias grown by witness mid by 
his neighbours last year; opinion that the Regents are in fact totally done for, Mag 

1317, 1318- *393-1403 Belief that the Regent is more free from disease than it used 

to be; circumstance of there being no seed from this potato, Coleman 1538-1548. 

Very long period for which the Regent has maintained its quality, though it has 
become more liable to disease; care necessary in selection, Shuter 2453, 2454. 2529- 

2533 Excellent quality of the Regent, whereas it has of late years become very much 

subject to disease, ib. 2331 . 2334. 2357. 2399 The Regent has shown great signs of 

weakness of late, Baldwin 2074. 

See also Scott, John. 

Resting Spores ( Potato Disease'). See Disease. Hybernation of Disease. 

Rintoul , Charles. (Analysis of his Evidence.) — Occupation by witness of about 700 acres 
of land in West Lothian and East Lothian, upou about 150 acres of which he raises 

potatoes, 680-682 Different qualities of soil upon which the potatoes are grown; 

cultivation of early potatoes only at Cramond Farm in West Lothian, 682-689. 718 

Importance of the soil for potatoes being thoroughly drained, 687-689. 

Character of the rotation of crops adopted by witness; interval of six or seven years 

between his potato crops, 690-693 The land at Cramond is ploughed immediately 

after harvest, the potatoes being planted early in March, 694, 695 Different kinds of 

manure applied by witness to early potatoes and late potatoes; paiticulars as to the cost, 

696-708. 714-717 Average cost of 36 l. per acre of early potatoes, including all 

charges, 701, 702. 709 The early crop is gathered from the beginning of July till the 

middle or end of August, the produce being from eight lo ten tons per acre, 710-713. 
Planting at North Berwick Form from the middle of March till the middle of April, 

the crop being ready for storing about the 1st October, 719-725 Practice of storing 

in pits and of covering with straw, an escape being left for healed air, 726-729 

Particulars relative to the Daimahoy potato, as grown by witness on Cramond Farm ; 
careful selection necessary for seed, 730-760. 939, 940. 945. 

Practice generally of witness in selecting or procuring potatoes for seed; great care 
exercised and pains taken in order to obLain new varieties, 740-760. 787-809. 827-831 

Introduction by witness of the Early Don, which is a variety of the Daimahoy, 

761-767 Planting chiefly of Regents on witness’ North Berwick farm; increased 

susceptibility of this potato to disease in recent yenrs, 768-773 Satisfactory expe- 

rience of witness as to the value of the Champion on account of its exemption from 
disease in wet seasons ; excellence of its quality, 774-786. 

Result of witness’ experience as to the first attacks of disease, and the kinds of 
potato most injured; more fatal effect in the case of the better qualities, 810-817. 832- 

835. 878-881 Importance of growing from seed and of obtaining new varieties as 

the best meaus of guarding against disease, 818-836 Expediency of some encourage- 

ment by Government, or by agricultural societies with a view to experiments in order to 
obtain disense-resisting varieties, 819-826. 866-877. 

Insufficient care on the part of small farmers in Scotland in selecting seed, 837-845 

- Deterioration where the same variety is grown for twenty or thirty years, 842-859 

Illustration in the case of the Champion, of the value of new varieties in resisting 

disease, 846-850 Greater liability of the Victoria to disease than in former years, 

847. 851-853 Equally good quality of the R.-gent as in former years, though more 

liable to disease, 854-857. 

Strong objection to the practice of choosing small potatoes for seed, as in Ireland, 860- 

365 Objection to over stimulating manures ; suggestions as to the proportion of 

guano and of farm-yard manure, 882. 918928 Advantage in taking seed from a 

higli district that never ripens potatoes properly, 883 Disapproval of the application 

of lime, 884, 885 Time required in raising fresh plants from seed; liability of seed 

potatoes to disease, 886-892. 

274 — Sess 2. x 4 Bad 
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Rintoul, Charles. (Analysis of his Evidence)— continued. 

Bad season experienced by witness for the first time in 1855 01-1856 ; 893 Excep- 

tional cases of disease in dry seasons in particular soils and localities, 894-896 — -Doubt 
as to the Champion being so free from disease as when first introduced ; experience of 

witness to this effect, 897-901. 910, 911 Reference to the season of 1879, as the 

worst in Scotland for the last thirty years, 90*, 903. 

Failure of atiempts by witness to check the disease, the best or only preventive being 

a change of seed, 904-906. 936-938 : Preference for the Victoria over any other kind 

of potato, 907 Advantage in planting good-sized potatoes, 909- Approval of 

planting in drills, except when the land is wet and undrained, in which case lazy beds 
are better, 912-917. 

Liability to spread of the disease when the potatoes are stored early by way of antici- 
pating infection in the fields, 929-932 Advantage of farm-yard manure over other 

manure, 933-935 Long period for which the Dulmahoy has continued in good con- 

dition, it being lifted befoie the usual time for the appearance of the disease, 939, 
g40 Probable reason for the continual good quality of the Regent, 941 . 

Ritchie, William. (Analysis of his Evidence.)— Occupation by witness of two farms in 
East Lothian and Peebleshire ; he grows from sixty to eighty acres of potatoes, 946, 947 

Different kinds of soil on which the potatoes are grown ; necessity of the land being 

well drained, 948-953. 996 Different rotation of crops on each farm; advantage of 

six or eight years interval between potatoes, 954-956.999- 10 47 > *048. 1053 Parti- 

culars as to witness’ mode of cultivation, more especially ns to the quantity and kinds 
of manure used, 957-965. 1017-1021. 

Information as to witness’ practice in selecting new seed ; great importance of care on 
this score, and of biinging seed from a cold or high altitude to a lower and warmer dis- 
trict, 966-970. 996-998 Advantage in planting Victorias uncut, 970-973 -Varying 

cost of from 26 Z. to 30 l. an acre, including manure and seed, 974 Practice of planting 

medium-sized potatoes, 976 - 977 - 

Relative merits of Victorias, Regents, and Champions in witness’ experience; special 

advantage of the latter in wet seasons, 981-995. 1003-1010 Very large per-centage 

of failure of Regents in one year, 1000-1035 Failure of attempts by witness to 

arrest disease by cutting off the haulms, 101 i. 1025. 1029. 

Doubt as to very small fanners or cotters losing more by disease than the large 

farmers, 1012-1016 Adoption by witness of the usual plan of storing, and of covering 

with wheat straw, leaving space for ventilation, 1030-1032 Preference for seed 

grown in a dry climate, 1033-1036 Disapproval of smearing seed potatoes as a 

means of warding off disease, 1037. 

Large proportion of witness’ store potatoes which turned out bad last year, 1040-1043 
Use by witness of cut as well as whole potatoes for planting, 1044-1046 Ad- 
vantage if experiments in Scotland were encouraged by the Highland Society, 1052 
Liability to disease where there are most hollows in fields, 1054-1056 Exemp- 
tion from disease in dry seasons, 1057-1059 Unsatisfactory results of the use of 

wood ashes as manure, 1060-1063. 

Robertson , James. (Analysis of his Evidence.) — Representation by witness of the firm of 
Hogg.& Robertson, of Dublin, largely engaged in the seed trade in Ireland ; he is well 

acquainted with the potato cultivai ion, 1064-1076. 1256, 1257 Extensive use of the 

Kemp os an early potato in Ireland, 1077. 1084. 1162 The White Rock also is 

largely used, having been in cultivation for twenty years; deterioration of late years, 

1077, 1078. 1085-1088. 1098. 1139 All garden sorts of potatoes are more or less 

susceptible of disease, 1081-1083. 

Introduction by witness of the Champion potato into Ireland, with exceedingly satis- 
factory results ; this is the best variety for resisting disease, whilst it is a most prolific 
cropper, and has much improved in quality since its first introduction, 1089-1097. 1117. 
1130-1132. 1163, 1164. 1171-1182. 1190. 1194. 1233-1237. 1250, 1251. 1258,1259 

7 Tiie Regent suffered much from disease last year, 1099. 1143 The Skerry Blue 

is an excellent potato, and conies probably next to the Champion as regards freedom 
from disease, 1100, 1101. 

Trial of several American varieties, but with very ill success, 1102, 1103. 1 166. 1276, 

12 77 Advantage of the Asb Leaf Kidney aB an early potato, 1 107-1 1 10 Reference 

to the Flounder as a very good potato, and a large cropper, though inferior in quality to 
the Kemp, 1111-1115. 

Great importance of changing seed from one soil and country to another; practice of 

witness in procuring seed from Scotland, 1118, 1119. 1145-1151. 1218-1225. 1232 

Lnrge export of Irish potatoes for seed to the West of England and Wales, 1120-1122 
. ... Cultivation by small fanners in Ireland on the lazy bed system; respects in which 

drills are preferable, 1123-1129. 1261-1266 Opinion that it is better to plant whole 

potatoes 



Printed image digitised by the University, of Southampton Library Digitisation Unit 



ROB 



SCO 



147 



Report, 1880— continued. 



Robertson, James. (Analysis of his Evidence) — continued. 
potatoes of good size in growing for seed ; advantage of cut potatoes in sowing for food, 
i >33, 1'34- *274. 1275* '296-1302. 

Suggestions as to the different kinds of manure to be used, and as to the mixture 

desirable, 1135. 1226-1231. 1254, 125.5. 1 25c), 1260. 1286 Importance attached to 

individual enterprise in ilie introduction of new varieties, 1136. 1212-1214 Expe- 

diency of encouragement being given by local agricultural societies to experiments and 
improvements in potato culture, 1 136—1 13H. 

Conclusion as to the gradual deterioration of each variety; apparent exception in the 

case of the Regent, 1 139-1 144. 1212-1214 Extensive cultivation by some growers 

in Dublin County, the seed being generally imported from Scotland, 1146-1151 

Very defective system of cultivation by the cottiers or small fanners in Ireland, 1152- 

1160. 1206-1208 Extensive failure this year of the Kemp potato, 1162 Frequent 

appearance of disease after storms of thunder and lightning, especially in wet seasons; 
inis was specially the case in 1879; 1162. 1183-1189. 1278, 1279. 1303, 1304. 

Characteristics of the Magnum Bonum potato ; respects in which inferior to the 

Champion, 1191-1194. 1252, 1253 Doubt as to any spurious seed having been 

imported into Dublin and sold as Champion seed, 1195-1201 Advantage in not 

giovving potatoes in quick rotation on the same land; expediency of cultivation on the 

fourth nr fifth course shift, 1202-1208. 1215-1217 Objection to potato refuse being 

used fur manure ; importance of burning the stalks and the rotten potatoes, 1209-1211. 
1269-1273. 1287, 1288, 1294, 1295. 

Reiteration of the view, that change of seed and the introduction of new varieties 

are the main remedies required, 1232 Different effects of different soils upon the 

produce, 1238-1249 Good quality of potatoes grown on newly reclaimed bog land 

in Ireland, 1242-1249 Practice in Dublin County of planting early sorts in January, 

if the weather is favourable, 1280-1282 Advantage of the lazy bed system in newly 

reclaimed peat soil, 1285 Approval of pitting when the potatoes are kept for food, 

whilst house storage is best for seed purposes, 1293. 

Rock Potato. Cultivation formerly of some Rocks by witness; he has given them upas 

bein'? more liable to disease than Champions, Nicoll 506-516 The "White Rock is 

largely used in Ireland, having been in cultivation for twenly years ; deterioration of 
lute yea is, Robertson 1077, I070. 1085-1088. 1098. 1 139. 

Large extent of disease among the White Rock last year in Ireland ; goodness of this 
potato if carefully selected and not grown too often on the same ground, Baldwin 1804. 

1909-1911 Good quality of the Red Rock potato, though not very capable of 

resisting disease, ib. 1931-1933 Tendency of the Rock to degenerate, it being a 

flowering variety, Shuler 2400. 2407, 2408. 

Rotation of Crops. Rotation of crops on witness’ land, potatoes being grown after oats 

or lea grass, Nicoll 451-457. 470 Effect of frequent cropping with potatoes in 

stimulating disease, as on small holdings, ib. 550—561 Character of the rotation of 

crops adopted by witness ; interval of six or seven years between the potato crops, 

Rintuul 690-693 Different rotation of crops on each of witness’ farms ; advantage of 

six or eight years interval between potatoes, Ritchie 954-956. 999- 1047, 104S. 
1053- 

Advantage in not growing potatoes in quick rotation on the same land ; expediency 

of cultivation on the fourth or filth course shift, Robertson 1202-1208. 1215-1217 

Cultivation of potutoes by witness in the same land about once in five years. May 1325 

Importance of a change of soil and of nut growiug too frequently on the same Innd, 

Ingram 1650-1660. 1669. 1718-1726. 1 743 — 1 75°* 

Primary importance of the potato not being grown too often on the same ground, 

Baldwin 1879. 1887 Advantage of not planting potatoes oftener than once in six 

years in the same land, ib. 2634 Beneficial result secured by change of crop, 

Voelcher 1980. 2003; Smith 2320, 2321. 

Increased liability to disease, through the resting spores, when the same land is 

re-ulanted with potatoes every second year. Smith 2141-2146 Advantage if land 

were planted with potatoes not oftener than once in four years, ib. 2267, 22 68- 

Concuirence of evidence adverse to sowing a second crop within a certain period in 
the same laud. Rep. iv. 



S. 

Scotland. Use chietly of Champions and Kegents in Fw&nhire, Nicoll 481, 48-2 

Disiase of some old varieties in Forfarshire, and introduction of new ones, the former 
having deteriorated, ib. 536-539 Great varieties of land in the county, the climate 

being, relatively, dry, ii. 563, 564. 567- Extensive 
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Scotland — continued. 

Extensive cultivation of Regents and Champions; export of large quantities of the 

latter to Ireland, Nicoll 654-660 High price of potatoes sent to Ireland in February 

and March last, ib. 667. 

Different qualities of soil upon which the potatoes are grown by witness in the 
Lothiaus; cultivation of early potatoes at Cramond Farm in West Lothian, Rintoul 

682-689.718 The land of witness at Cramond is ploughed immediately after the 

harvest, the potatoes being planted early in March, ib. 694, 695 The early crop is 

f aihered from the beginning of July till the middle or end of August, the produce 
eing from eight to 'ten tons per acre, ib. 710-713. 

Planting at iVorth Berwick farm from the middle of March till the middle of April, 

the crop being ready for storing about the 1st October, Rintoul 7 1 9 - 7 , ' ! 6 -Bad season 

experienced by witness for the first time in 1855 or 1856.fi. 893 Reference to the 

season of 1 879 as the worst in Scotland for the last thirty years, ib. 902, 903. 

See also Champion. Experiments. Small Farmers. 

Scott , John. Instance »t the farm of Mr. John Scott, near Rochester, of great success in 

f lowing improved potatoes carefully selected from Regents, Shutcr 2378-2381 

urther statement as to the very successful cultivation by Mr. Scott, owing chiefly to 
careful selection and to planting far apart, ib. 2417-2420. 2469-2477. 2500-2516. 2525- 
2528. 2532, 2533. 

Season of 1880. Promising appearance of the crops in the present season, Shutcr 2353- 
2355- 

Seaweed and Scasand. Value of experiments by witness in the application of seaweed as 

containing potash, Baldwin 1874 Probable quantity of potash in seaweed, ib. 2540— 

2543 Advantage not only of seaweed but of sea-sand, ib. 2643, 2644. 2655. 2692, 

2693. 2698-2701 Value of seaweed as a manure; it should be applied in the autumn, 

Voelcker 1951-1953* ^9®3- 



Seed Potatoes; 



Belief that there is ineradicable disease in all potatoes cultivated from diseased seed, 

Dyer 17-19 Importance of guarding against the planting of seed potatoes; approval 

of some mode of disinfection, as by means of a solution which would kill the mycelium 

fungus outside, ib. 44-47. 124, 125 Inexpediency of any diseased potato or any 

potato from a diseased plant being used for planting, Carruthers 169. 219 Liability 

to disease irrespectively of the size of the potato planted, selection of seed being of little 
use, ib. 178-181. 

Advantage of change of seed and of variety from one locality to another, Nichol 441 ; 

May 1363-1365; Shuter 2459,2460. 2472 Better cave required in the cutting of 

seed potatoes, Nichol 441 Importance of a careful selection of seed with reference to 

soil and climate; advantage in changing from a poor soil to a richer one, and from a 
backward climate to a more forward one, Nicoll 516-521. 549. 562-566. 639-653. 661 — 

666. 668-672 Statement as to witness procuring sepd from a later and higher district 

than his own, and fiom a different soil, ib. 565, 566. 584, 585. 595-597. 

Insufficient care on the part of small farmers in Scotland in selecting seed, Rintoul 

837-845 Strong objection to the practice of choosing small potatoes for seed, as in 

Ireland, ib. 860-865 Time required in raising fresh plants from the seed ; liability of 

seed poiatoes to disease, ib. 886-892 Advantage in planting good-sized potatoes, ib. 

909- 

Information as to witness’ practice in selecting new seed ; great importance of care on 
this score, and of bringing seed from a cold or high altitude to a lower and warmer district, 

Ritchie 966-970. 996-998 Practice of planting medium-sized potatoes, ib. 975-977 

—Disapproval of smearing seed potatoes as a means of warding off disease, ib. 1087. 

Great importance of changing seed from one soil and country to another ; practice of 
witness in procuring seed from Scotland, Robertson 1 118, 11 19. 1145-1 151. 1218-1*225. 

1232 In growing for 6eed it is desirable to use entirely new land, not before broken, 

ib. 1216, 1217. 



Great evil in Ireland through the small and inferior potatoes used for seed ; suggestions 
for remedying this evil, Coleman 1471-1491. 1504-1506. 1559-1564 ; Baldwin 1827, 

1828. 1878-1901 Importance attached to change of seed rather than to improved 

cultivation, Coleman 1423, 1424. 1473, 1474. 1504. 1518. 1554-1556 Expediency ofa 

selection of sorts and of seeds, Ingram 1594. 1596. 1603-1605. 1612 1614 Value of 

certain precautions in the storing of seed as well as in its selection, ib. 1601 -1609. 1632- 
1634 - 

Way in which the seed tubers should be preserved through the winter; necessity of their 

being keptperfectly dry. Smith 2094. 2152-2 154 Approval of seeds being changed from 

high lands to low lands, ib. 2187-2189. 

Great 
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Seed Potatoes — continued. 

Great neglect on the part of farmers generally as regards the selection of seed for the 

production of healthy varieties, Shuter 238a, 2383. 2460. 2487-2492 Further 

evidence as to '.he importance of selecting the finest plants in the field for seed, ib. 2426- 
2429. 2472. 2475-2525-2533. 

Advantage in obtaining seed from a district a little earlier than that in which the seed 

is to be planted, Baldwin 2636 Importance of selecting seed from the best plants in 

the crop, ib. 2648-2650. 

Reference by the Committee to the importance attached by the large growers to the 
use of proper seed. Rep. v. 

See also Champion. Climate. Immunity from Disease. Ireland. New 
Varieties. Planting , fyc. Tubers. 

Sheltered Localities. Disadvantage of potato cultivation in sheltered fields, with trees 
near or in gardens. May 1366-1370. 1396-1399; Coleman I459, J460. 1528. 

Shuter, James Lcgasich. ( Analysis of his Evidence.) — Extensive experience of witness as 

a potato salesman in the City of London, 2324, 2325. 2432-2434 Facility in 

detecting diseased potatoes when in heaps with others, with a view to their removal before 

sale to retailers or consumers, 2326-2330 Characteristics of the different varieties 

chiefly dealt in by witness, with reference more especially to liability, to disease ; during 
the last three years the Champion has been most exempt, 2331-2336. 

Large quantity of potatoes grown in Kent and Essex; different kinds of manure 

used, in the latter county, 2338-2342 Advantage in growing potatoes in upland 

districts, which are easily drained, 2342 Impracticability of growing early varieties 

which will keep sound throughout the winter, 2343-2346 Effict of electrical siates 

of the atmosphere in developing and promoting the disease, 2347-2351. 2444-2447 

The leaf is first attacked, 235a Promising appearance of the crops in the present 

season, 2353-2355. 

Advantage in burning the stalks after the potatoes are dug, 2356, 2357 Importance 

of producing a better physical condition in the plant, as giving immunity from disease, 

2357. 2448 Grounds for concluding that potatoes should be sown much further apart, 

2358-2363. 2413-2417. 2478-2483. 2500-2516 Suggestions for an improved method 

of selecting new varieties; that is, by means of n variety, such as the Regent, which 
bears abortive flowers, 2363-2378. 2461-2463. 

Instance at the farm of Mr. John Scott, near Rochester, of great sneress in growing 

improved potatoes carefully selected from Regent*, 2378-2381 Great neglect on the 

part of farmers generally as regards tho selection of seed for the production of healthy 
varieties, 2382,2383. 2460. 2487-2492 Importance of Government aid in the develop- 

ment of new varieties and in strengthening old varieties, 2384-2390. 2421, 2422. 

Good quality maintained by the Victoria, 2391, 2392 -Reference to the Champion 

as of very second-rate quality, and as not keeping well; instance of its liability to 

disease, 2392-2399. 2403-2406 Better keeping quality of potatoes when they' are 

lilted late; disadvantage of early potatoes in this respect, 2392-2394 Demand of 

the public for German Reds in preference to Champions, 2394.2396 Varying per- 

centage of starch or nutrition in different kinds of potatoes, 2395. 2398-2402. 2449- 

2452.' 2497-2499 Tendency of the Rock to degenerate, it being a flowering variety, 

2400. 2407, 2408. 

Suggestions as 10 the storing of potatoes; system in France of storing eaily seed 

potatoes on shelves and small trays, 2409-2413 Preference for farm-yard manure on 

the whole, though the use of potash and super-phospliates is also desirable, 2414. 2420 

Further statement as to the very successful cultivation by Mr. John Scoti, owing 

chiefly to careful selection and to planting far apart, 2417-2420. 2469-2477. 2500-2516. 

2525-2528. 2532, 2533 Preference of the publio for English as compared with 

foreign potatoes; information us to those now imported, 2423-2425. 2438-2443. 

Further evidence as to the importance of selecting the finest plants in the field for 
seed, 2426-2429. 2472. 2475. 2525-2533 Conclusion as to the necessity of main- 
taining a certain amount of potash in the soil, 2430 Reason why flowering potatoes 

degenerate, 2435-2437 Very long period for which the Regent has maintained its 

quality, though it has become more liable to disease; cure necessary in selection, 2453, 

2454. 2529-2533 The Skerry Blue is almost degenerate, 24-55> 2456. 

Objection to plant ing in sets where the laud is wei, 2457, 2458 Advantage of 

change of seed and of variety from one lucaliiy to another, 2459, 2460. 2472 

Doubt as to the effect of sewage manure up«»n potato cultivation, 2464-2468 

Ground for concluding that manure should be applied in the autumn or winter, rather 
than just before cultivation, 2473, 2474. 2493-2496. 

Cause of the gieater prevalence of disease in England than abroad, 2484-2486 

Quick maturity of the potato plant in Germany, 2486 Better quality of the large 

than of the small potatoes in any crop, 2517 Statement as to potatoes up to ig 
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Sluter , James Legasicl. (Analysis of his Evidence) — continued. 

inches in size being considered small, and generally unfit for the London market, 2517- 
2524. 

Sherry Blue. Good reports received as to the Skerry Blue, which is on Irish potato, Nickol 

424, 425 The Skerry Blue is an excellent potato and comes probably next to the 

Champion as regards freedom from disease, Robertson 1100, 1101 Considerable 

value of the Skerry Blue, Baldwin igog Results of the experience acquired at 

Glasnevin, ib. 2539 The Skerry Blue is almost degenerate, Sluter 2455, 2456. 

Small Farmers. Doubt as to very small farmers or cottiers in Scotland losing more by 

disease than the large farmers, Ritchie 1012—1016 Very defective system of cultivation 

by the cottiers or small farmers in Ireland, Robertson 1 152-1 160. 1206-1208- Want of 

help in Ireland mainly by the small farmers ; suggestions ns to the modes in which they may 
be best aided, Baldwin 1880-1901. 2573-2584. 2683-2690. 

Great want of ordinal y precautions on the part of small growers, whereas the class of 
small holders might be early benefited at a small cost lo the Government, Rep. v. 

See also Ireland. 

Small Potatoes. Statement ns lo potatoes up to lg inches in size being considered small 
and generally uufil for the London market, Sluter 2517-2524. 

Smith, Worthington G ., F.L.S. (Analysis of his Evidence.)— Discovery by witness, after 

careful investigation, of the resting spores of the potato fungi, 2088-2090 

Explannlions in detail, with the aid of drawings, of the Hvo fungi, the Pernnospora 
lnfeslans and the Fusisporium Solani ; illustrations of the operation of these in causing 

the destruction of the potato plant, 2090 et seq. Perfectly distinct character of the 

two fungi, though they commonly grow together, 2094-21 1 1. 

Hybernation of the resting spores of the Pevonosporn lnfeslans for a period up to 
three years, whilst those of the Fusisporium Solani seldom hybernate for a period 
longer than from three months to one year, 2094. 2103-2106. 214a, 2143. 2317-2319 

Information as to die action of the resting spores in spreading disease through the 

air, and in attacking several other plants besides the potato, 2094. 2120-2122. 2132-2149. 

2251-2256 Hopelessness of cure when once the potato 1 ms the murrain decidedly 

upon it, 1094. 

Several reasons why the potato plant falls such an easy prey to the murrain ; it is in 

fact grown under conditions as unfavourable as possible, 2094. 2313 Great mischief 

through the improper storage of potatoes ; improvements suggested on this point, 2094. 

2152-2154 Amendment requiied in the planting and mode of cultivation, 2094. 2167. 

2171 Extensive destruction of the tomato by the same disease which attacks the 

potato, 2094. 2322. 2323 Successful resistance of the disease by several wild plants, 

as being more haidy than the poialo, 2094. 2 172-21 74. 

Conclusion that any attempt to stamp out the disease (in the way snggested by 

Professor Baldwin) would be perfectly futile, 2094 Various preventive measures 

recommended with a view to a material reduction of the disease, ib. Expediency of a 

cureful selection of tubers, so that those varieties least liable to disease may be used for 

general cultivation, ib. Way in which the seed tubers should be preserved through 

the winter ; necessity of their being kept perfectly dry, 2094. 2152-2154 Importance 

cf all potato refuse being completely burned every autumn and never being ploughed into 
the land, 2094. 2155-2159.2162. 2285-2287. 

Proposed formation by Government of an experimental potato farm in which improved 
varieties capable of resisting disease might be grown, 2094. 2100-2193. 2236, 2237. 

2240-2423 Importance attached to early varieties, as more likely to escape disease, 

2094. 2180-2186. 2274 Expediency of using only chemical manures on on 

experimental farm, 2094. 2202. 

Plan proposed for asceitaining full particulars relative to the cultivation of potatoes 
throughout the kingdom and for circulating at the same time useful instructions and 
information on various points, 2094. 2222—2226 Advantage of individual respon- 

sibility in connection with witness’ scheme for dealing, comprehensively and effectually, 
with the existing evil, 2094. 

Grounds for concluding that the disease was in this country long before 1844 > may 
have been imported in seme guano, but this is a very doubtful -mat ter, 21 12-2119. 2210- 
2219- Conclusion as to the resting spores being almost the only mode of propagating 

Uie disease from year to year, eii her in the ginund or through the air, 2120-2151- 

Freouent existence of resting spores in old seed tubers : these should be burnt, 2123- 
212b. 

Statement to the effect lhat the resting spores produce innumerable secondary spores, 
or comdia, which germinate abundantly on plants and materials of the most diverse 

character, 2127-2140. 2248-2256 Increased liability to disease, through the resting 

spoies, when the same land is re-planted with potatoes every second year, 2141—2146 
——•Immense distance for which the spores may be carried by the wind, 2147-2149. 

Advantage 
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Smith, Worthington G., F.L.S. (Analysis of his Evidence) — continued. 

Advantage if it were compulsory to bum decaying stalks aud other refuse, 2155-2158. 

2162. 2257. 2285-2287. 2296-2301 Mischief in giving diseased potatoes to cattle or 

pigs; removal of risk if the potatoes were first boiled, 2159-2166 Advantage of 

applying quicklime to tubers, 2168. 2280-2284 Impression that the quality would 

be belter maintaned if the plant were produced from the seeds from the berries, 2175- 
2178. 2302-2305 — —Advantage of frequent seedling varieties, as deterioration now 

takes place in course 0/ years, 2177-2179. 2268 Approval of seeds being changed 

from high lands to low lands, 2 187-2189. 

Disadvantage of the Champion potato in so far as it is a late ripener, 2194-2198 

Merits of Sutton’s lied Skin Flour Ball, 2199, 2200 Patterson’s Victoria is the best 

kind known to witness, 2200 Facility of forcing forward the later potatoes by early 

planting, &c., 2201 Insufficient supply of potash as a manure in some districts, as in 

Ireland ; importance of increased supplies, 2203-2209. 2269. 2277-2279. 

Importance further attached to a system of Government experiments in view of the 
enormous loss to Ireland by the disease, and of the improvements to be effected; 

conclusion as to the matter being beyond private enterprise, 2220-2243. 2313, 23,14 

Advantage also by obtaining anil tabulating evidence as to the ravages of the disease, 

the deterioration of varieties, &c., 2222-2224. 2306-2309 Further evidence as to 

the great advantage by circulating official information as to the soils and climates best 
suited for potato culture, and as to the best varieties of plant to be grown, 2225-2237. 

Extensive destruction of peas as well as potatoes by parasitic fungus, 2232. 2248-2250 

Prevalence of disease among the larch, but not from the same cause as in the case 

of the potato, 2258-2265 Advantage if land were planted with potatoes not oftener 

than once in four years, 2267, 2268 Development of the potato fungi and resting 

spores by heat and moisture, 2271-2274. 

Further reference to the great importance of new varieties, especially as better 

calculated to resist disease if it should attack them, 2288—2296 Importance of the 

manure being assimulated with the soil before the potato is planted, 2304. 2310-2312. 
2315, 2316 Beneficial result always secured by change of crop, 2320, 2321. 

Soil. Naturally diy character of the soil on which witness grows potatoes, unfitness of 

a wet soil for the purpose, Nicoll 447-450 Importance of the soil for potatoes being 

thoroughly drained, Rintoul 687-689 Different kinds of soil on which potatoes are 

grown by witness ; necessity of the land being well drained, Ritchie 948-953. 996 

Liability to disease where there arc moist hollows in fields, ib. 1054-1056. 

Different effects of different soils upon the produce, Robertson 1238-1249 Less 

liability to disease when potatoes are grown in mossy land, May 1362 Necessity 

of the land being well drained, Coleman 1445. 1504. 1518. 

Disadvantage in witness having to grow potatoes on a clay soil ; special kind of 
manure used, and special mode of planting adopted in order to counteract this disad- 
vantage, Ingram 1592-1600. 1627-1633. 1718-1724 Importance of a choice of 

ground or soil, and of experiments to this effect, ib. 1602. 1650-1660. 

Views of Baron Liebig as to the importance of a proper condition of the soil as 

enabling the plant the better to resist disease, Voelcher 2003 Different modes of 

culture required for different soils. Smith 2094. 2169-2171 Advantage in growing 

potatoes in upland districts, which are easily drained, Shuler 2342. 

See also Bog Land. Lime. Manure. Potash. 

South America. Doubt as to the disease having been imported from South America as a 

prelude to the failure of the crop in 1845, Dyer 14, 15 Origination of the potato 

disease in South America, C-arrulhers 145. 158-160 Existence of the disease in 

America before its introduction into England in 1844, ib. 182-187 Similar spread 

of the disease in South America as in England ; cultivation of the plant on the 
mountain sides in South America where the temperature is not high, ib. 253-255. 

Stalhs. See Haulms or Stalks. 

Stamping out the Disease. See Immunity from Disease. 

Starch Manufacture. Effectual means of getting rid of diseased potatoes by sending 
them to the starch mills, Carruthers 194. 

Statistics. Advantage by obtaining and tabulating evidence as to the ravages of the disease, 
the deterioration of varieties, &c., Smith 2222-2224. 2306-2309. 

See also Immunity from Disease. 

Storage of Potatoes : 

Tendency to propagation of the disease when store potatoes are subject to rise of tem- 
perature, as when placed in pits, Dyer 4. 36-42 Expediency of store potatoes being 

free from heat and moisture and beinu kept in places well ventilated, ib. 42. 1 29, 130 
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Storage of Potatoes— continued. 

Tendency to development of disease when potatoes are stored in pits ; improvement 

desirable as to storage, Carru.lh.ers 146. 152 — -Advantage of storing potatoes in a dry 
place, with a good circulation of air about them, ib. 170. 242, 243. 

Precautions desirable in order to prevent the development of disease in pits, Nickol 

430-434 Practice of witness alwa) s to store in pits; particulars hereon, Nicoll 530, 

531. 621-636 Practice of witness as to storing pits, and covering with straw, an 

escape being made for heated air, Riutoul 726-729 — -Liability 10 spread of the disease 
when the potatoes are stored early by way of anticipating infection in the fields, ib. gsg- 

g32 Adoption by witness of the usual plan of storing and of covering with wheat 

straw, leaving space for ventilation, ib. 1030-1032 — — Large proportion of witness’ Btoro 
potatoes which turned out bad last year, ib. 1040-1043. 

Approval of pitting when the potatoes are kept for food, whilst house storage is best 

for seed purposes, Robertson 1293 Practice of witness as to storing potatoes in pits, 

Coleman 1492-1497 Advantage in dusting with burnt earth or quicklime when 

potatoes are pitted, Ingram 1962-1696. 

Great mischief through the improper storage of potatoes ; improvements suggested, on 

this point, Smith 2094. 2152. 2154 Strong disapproval of storing in pits, ib. 2152 

Views of witness as to the storing of potatoes; system in France of storing early 

seed potatoes on shelves or small trays, Shuler 2409-2413 Suggestions as to 

storage and as to the best form of pits, Baldwin 2631-2633. 

Sulphur. Value of sulphur for the destruction of fungi ; witness has not applied it to the 
potato plant, Ingram 1744-1747. 1771, 1772. 

Sutton's Red Skin Flour Ball. Meiits of this potato, Smith 2199, 2201 Very small 

quantity of starch in Sutton’s Flour Ball, Shuter 2394. 2.149-2452. 



T. 

Thompson, Henry. ( Analysis of his Evidence.) — Considerable amount of potatoes formerly 
grown by witness for the London market; very heavy loss from disease in 1S72; 2018- 

2034 Successful experiments by witness in 1873 and subsequent years; data upon 

which be submits that he has discovered a method of entirely obviating the disease, 
2035-2048. 2082-2087. 

Offers made by witness to the Royal Agricultural Society and the Market Gardeners’ 
Association with a view to a fair trial of his discovery, and to his being remunerated if 

successful : failure of his proposals to these bodies, 2049-2056. 2080 Readiness 

expressed by witness to demonstrate the working and the success of his method of 
cultivation, under certain conditions as to his being fairly remunerated provided he is 

successful, 2057, 2058. 2072—2082 Experience of witness in the cultivation of 

Dalmuhoys; value of this variety, though it is sometimes much cut up by frost, 2061- 
2071. 

Tomatoes. Limited extent to which the potato disease attacks other plants such as the 
tomato; doubt as to the disease being carried on from year to year by this means, Dyer 

24-30 Extensive destruction of the tomato by the same disease which attacks the 

potato, Smith 2094. 2322, 2323. 

Tubers. Circumstance of diseased tubers sometimes producing perfectly healthy foliage, 

Dyer 43 Dissent from the view that vegetative reproduction from tubers tends to an 

increase of disease as compared with production from seeds, ib. 50, 51. go. 110, ill 

Operation of the disease as regards respectively the foliage and stalk, and the tuber; 
immunity as a rule of the latter if the former appears healthy, ib. 53-57. 72, 73. 102, 
103. 

Equal liability to disease by growing from seed as' by using the tubers, Carrulhcrs 

171, 172 Expediency of the most healthy tubers being selected in planting, Nickol 

441 Importance of a careful selection of tubers so that those varieties least liable to 

disease may be used for general cultivation, Smith 2094 Different results in 

growing from the tuber and from seed, Baldwin 2651, 2652. 

See also Disease. Seed. 



U. 

Ulster Model Farm. Explanation as to the failure of the Ulster Model Farm at Belfast, 
. Baldwin 2658-2665. 
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Report, 1880 — continued. 



Victoria Potato. Uncertain crops now produced by the Victoria, Nichol 384 Greater 

liability of the Victoria to disease than in former years, Rintoul 847. 851-853 

Preference for the Victoria over any other kind of potato, ib. 907. 

Advantage in planting Victorias uncut, Ritchie 970-973 Opinion that the Victoria 

is becoming more susceptib'e to disease, ib. 994, 995 Patterson’s Victoria is the best 

kind known to witness. Smith 2200 Good quality maintained by the Victoria, Shuter 

2391, 2 39 2 - 

Vine Disease. Means adapted in France for stamping out the vine disease, Baldwin 2702. 

Voe/cJter, Dr. Augustus, Pll.D., F.R.S. (Analysis of his Evidence.) — Long experience of 
witness as Consulting Chemist of the Royal Agricultural Society of England ; be has 
devoted much study to the potato disease, 1939-1941. 

Agreement among scientific men as to the potato disease being a fungus (Peronospora 

infestans), 1942 Concurrence of witness in the view that the spores can be carried a 

considerable distance by the wind, 1943, 1944. 1989-1991. 2006-2009 Conclusion as 

to the resting spores remaining in the land for a very long time; these being the 
pviucipal source of propagation of the disease, 1945, 1946. 1984-1986. 1988. 2004, 
2005. 

Liability to the disease whatever amount or quality of manure may be used ; 
mitigation, however, by good cultivation and proper manuring, 1948. 1976. 1995, 

1996. 2003 Importance of an early supply of manure, and of the manure being 

thoroughly distributed before the potatoes are planted, 1948-1950, 200!, 2002 

Suggestions relative to the application of potash; excellent results when used in 
conjunction with phosphate of lime and ammoniu, 1950. 1954-1962. 1966-1972. 1998- 
2000. 201 1-2014 Value of seaweed as a manure; it should be applied in the autumn, 

W-1953- 1963- 

Special importance of applying potash to the soil in Ireland; calculation that it would 
repay the cost over and over again, on account of the increased production, 1957-1962. 

1966-1968. 201 1-2014 Relative value of artificial manures and of farm-yard manure, 

1962. 1976-1979 Dissent from the view tlmt there is anything in Peruvian guano 

calculated to engender disease, 1973, 1974- 

Expediency of burning the liaulms and other refuse, 1980 Importance of n proper 

rotation of crops, 1980. 2003 — Importance also of encouraging the growth of new 

varieties, ib. Appi-ebension that the disease cannot be entirely got rid of by any 

amount of precautions, 1981-1984. 1995, 1996 Appearance of the disease in wet 

seasons, irrespective of the electrical state of the atmosphere, 1992-1994 Wood ashes 

form an excellent manure, 1997. 

Views of Baron Liebig as to the importance of a proper condition of the soil as ena- 
bling the plant the better to resist disease, 2003 Great danger in the population of 

Ireland depending so largely on the potato, 2010 Advantage of Government encour- 

agement to the production of new varieties and improved modes of culture, 2015-2017. 



W. 

Weather ( Wet Seasons). Belief that thunder or atmospheric electricity has nothin tr to do 

with the disease whilst heat and rain tend to develope it, Dyer 64-69. 73. 81 

Requirement of heat us well as rain for the development of the disease, Carruthcrs 195 

Appearance of disease usually in September ; rapid progress made in close, muggy 

weather, Nicoll 568-572. 605-607 Exceptional cases of disease in dry seasons in 

particular soils and localities, Rintoul 894-896 Exemption from disease in dry 

seasons, Ritchie 1057-1059. 

Frequent appearance of disease after storms of thunder and lightning especially in wet 
seasons ; this was specially the case in 1879 , Robertson 1162. 1183-1189. 1278, 1279. 

1303, 1304 Concurrence in the statement as to the frequent appearance of the 

disease after thunderstorms in wet seasons, May 1371-1374 Appearance of the 

disease usually after heavy rains, Coleman 16 2 9 — 1 634* 

Exceptional characier of last season as regards temperature, rainfall, and cloudiness of 

the sky, Baldwin 1794 Appearance of the disease in wet seasons irrespectively of the 

electrical state of tlie atmosphere, Voelcker 1992-1994 Development of the potato 

fungi and resting spores by heat and moisture, Smith 2271—2274. 

Effect of electrical states of the atmosphere in developing and promoting the disease, 

Shuter 2347-2351. 2444-2447 Cause of the greater prevalence of disease in England 

than abroad, ib. 2484-2486. 

274 — Sess. 2. u 4 Effect 
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Weather ( Wet Season! ) — continued. 

Effect of moist weather and electrical states of the atmosphere in the development of 
the disease, Rep. iv. 

Wild Plants. Successful resistance of the disease by several wild pi lints, as being more 
hardy than the potato, Smith 2094. 2172-2174. , 

Wood Ashes. Beneficial use of wood ashes as manure when witness was in Canada, 

Crighton 351-355 Instances of the unsatisfactory results of the use of wood ashes 

as manure, Ritchie 1060-1063 Wood ashes form an excellent manure, Voelcker 

> 997 - 

Woodland. Objection to planting potatoes in or near woodland or in sheltered land, Mau 
1366-1370. 1386. 1396-1399- M 04 » MOS; Coleman 1459,1460. 1528. 
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